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GENERAL PHYSICS. 


1201. Conservation of Energy. J. R. Schiitz. (Gittingen 
Nachrichten, 2. pp. 110-123, 1897.)—The “ absolute ‘ conserva- 
tion of energy for a single particle is expressed analytically by the 
equation 


Z(w+ y) jdt 


Here u, v, w are the com velocities of the particle relative 
to a “ physical” space, which physical space is itself moving with 
uniform component velocities a, 6, y; m is the mass of the 
particle, X, Y, Z the components of force. 

The object of the paper is to show that from the principle of 
the conservation of energy so expressed, having regard to a, £, y, 
Newton’s three laws can be deduced. . 

As a simple example he supposes a central collision of two 
perfectly elastic spheres whose masses are m, and m,,w, and w, 
their velocities in the line of centres before collision, w, and 
after collision. Then we su an observer to know the law 
conservation of energy relative to the physical space in which the 
penne tee, to know nothing whatever else. Then he knows 


which does not suffice to determine w, and w,. But if he besnow 
informed of the complete or “ absolute” expression for .the; con- 
servation of energy in this case, namely 
m 
(w, +a)’ + +a) +0) + +0) 
VOL, I. 3c 
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for all values of a, he can determine #, and That is, in effect, 
the motion can be determined as it would be Newton’s laws ; 
or Newton’s laws can be deduced from the conservation Co 


1202. Translational Motion of the Ether. W. Wien. (Annal. 
Phys. Chem. 65. 3. i—xviii, 1898.)}—The author gives a general 
survey of the state of the question regarding the non-rotational 
and non-vibrational motion of the ether. The tendency to connect 
the ies of the ether with those of ponderable matter has 


inertia and zero compressibility, the motion of electric quantities 
need not imply the motion of the ether. But such motion takes 
a 


Fab 


rotation of the of polarisation in quarts, and those of 


which had negative results. EEF. 
Phys. Chem. 65. 2. pp. 476-478, 1898.)}—This is a semi-automatic 
. t of or an It 
requires only about 3 of mercury to work it; but one of the 
reservoirs has to be by hand about every hour. E. E. F. 
1204, Thermo- Strains in Iron and Steel. 
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; to those of a fluid. The author shows that if | 

4 the assumption of a stationary ether, but that ee is 
to an elementary objection. If a body in the shape a thin plate 

a is freely immersed in the ether, and its two faces have different 

a radiating powers for heat, the pressure due, by Maxwell's theory, 

3 to the aedleiion would be different on the two faces, and the body 

: would put its own centre of gravity in motion without creating an 

3 equal and opposite momentum. It is possible that the ether is 

q only carried along by large bodies, such as the earth, owing to 

q some gravitational effect. It would be well to repeat the experi- 

x ments of Mascart on the influence of the earth’s motion on the 

Réntgen on the pneti forces excited | moving electric ch ye 
q urner. (Ecl. Electr. 15. pp. 416-417, 1898.)}—When a | 
¢ metallic wire is stretched it cools, and the cooling can be measured . 
4 by a thermo-electric junction attached to the wire. When the = 
F stress does not exceed five-eighths of the limit of elasticity, it can ; 
q be exactly measured by the change of temperature. Analogous - 
a phenomena are observed in the case of compression. Turner 
- employs a bismuth-antimony junction and a Thomson galvano- ; 
a meter. His first experiments were made on bars of soft and - 
a moderately soft. steel, of cast iron, and on small columns of steel ; 3 
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they showed that the galvanometer deflections were proportional 
to the tensions and compressions. Experiments of greater interest 
were made on pieces complicated in form, or that presented 
imperfections of manufacture which can neither be evaluated 
theory nor ordinary physical tests. E. ©, 


1205. nsion of Tri-metallic Cylinder. &. Schwendener. 
(Berlin. . Sitzber. 12. pp. 172-175, 1898.)—A circular 

linder is made of longitadinal strips of copper, iron, and zinc ; 

osen because they * cm unequal coefficients of thermal expan- 
sion. On heating cylinder it both bends and twists. The — 
author has a theory that certain characteristic growths of certain 
parts of plants are due to unequal rates of increase. The experi- 
ment has a bearing on the theory. A. Gs. 


1206. Richard Planimeter. (Electricien, 15. pp. 193-196, 1898.) 
This integrator comprises two parallel discs mounted on a common 
axis and adapted to be rotated in opposite directions at the same 
velocity, this being effected by providing their porese with 
teeth engaging with a common independently-mounted pinion, and 
driving one disc from the axis, the other being free to turn thereon. 
Between the adjacent perfectly-polished surfaces of these discs is 
a spheroidal of polished steel, fixed on an arbor mounted 
between centres in a frame which is guided so that the roller shall 
move along a radius of the rotary discs. On the arbor of the 
roller is an elongated pinion which gears with a -wheel 
forming part of a counting train, the pinion being of sufficient 
length to bse the roller to move from the centre to the peri- 
phery of rotary discs without the pinion being thrown out of 
gear with the gear-wheel. The curve to be integrated is placed 
on a drum which is adapted to be rotated from the same arbor as 
that whereby motion is imparted to the rotary dises. Over this 
drum moves pier fe mounted on the end of an arm, turning about 
fixed centres having a toothed segment thereon gearing with 
parts being so that when the us is on the axis of x, 
the roller will be at the centre of the ty dom discs, and therefore 
the said roller will not be rotated. The number of turns made by 
the roller is proportional to the area between the curve and the 
axis of 2. are four dials on the instrument described, 
indicating respectively units, tens, hundreds, and sr of 
square 


1207. lace’s Barometric Formula, A. (Comptes 


Rendus, 126. pp. 826-828, 1898.)—A discussion is given of the 
barometric formula of Laplace. J.J. 8. 


1208. Owygen in Helium Stars. FP. McClean. (Roy. Soc, 
Proc. 62. pp 417-423, 1898.)—The author has recently returned 
from the Cape, where he has obtained stars 
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with the aid of his large objective prism attached to the Astro- 
graphic Chart telescope at the Observatory there. In his discus- 
sion of the spectra he finds in many of the stars what he calls 
“extra” lines, outstanding from the usual helium and hydrogen 
lines; and to show the probability of these being due to oxygen, he 
maps the trum of oxyyen alongside the stellar spectra. The 
pen in afforded by the many apparent coincidences seems to him 
to be sufficient to warrant their being accepted as oxygen he . 


1209. Celestial Phenomena and Kathode Rays. H. Deslandres. 
(Comptes Rendus, 126. pp. 1323-1326, 1898.)—The author, 
profiting by his observations of the total eclipse of the sun in 1893 
to investigate the chromosphvre and corona, traces a connection 
between these phenomena and the agains exhibited by various 
combinations of kathode rays. special experiments with 
kathode rays have been described in a former papet (Comptes 
Rendus, 124. pp. 678, 945, 1297, and 125. p. ). The two 
points to which he draws special attention are (1) the attraction 
exerted by an anode on a kathode ray ; (2) the non-repulsion by 
a kathode when a solid body is interposed in the path. In the 
eclipse of 1893 the author says he found certain regions of the 
solar surroundings to emit kathode rays. He regards the base of 
the solar atmosphere as being the seat of this emission, the rays 
being most intense where the chromosphere is brightest, viz. 
above the spots and facule. By considering the combined result 
of the solar attraction and the kathode ray repulsion on particles 
of matter surrounding the sun, he explains the production of the 
corona and comets. He the light of t objects to be 
produced by the heat and phosphorence induced by the im of 
the kathode rays upon the matter surrounding the sun. The fact 
of the tails of comets being always turned from the sun is also 
explained. The particles of matter are assumed very small. Then 
the attraction being proportional to the mass, and the kathode 
repulsion proportional to the surface, the latter may eventually 
overcome the ormer; hence the outward direction of the cometary 
appendages. Perrin is cited as authority for stating that the 
kathode ray carries a tive charge, which will modify the electric 
and magnetic state of the sun, thereby producing such phenomena 
as aurore and terrestrial magnetic storms. In conclusion the author 

ints to a ible proof of his view. The varying periods of 
iigliaiies comets should correspond to the ‘eg of some 


large sun-spot or facula near the line joining comet to the 
sun’s centre. O. P. B. 
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1210. Electrod ic Slit Action. Latrille. (Annal. 
Phys. Chem. 65. 2. PP. 408-430, 1898.}—A narrow slit transmits 
polarised light to a different extent according to the angle between 
the slit the plane of polarisation of light. ‘In electro- 
magnetic waves a similar observation is made. The 
transmission is obtained when the slit is perpendicular to the 
direction of the vector of electric force. The author investigates 
age of the transmitted energy upon the width of the 

indicator used is a coherer, and itis found that the 
direction of the axis of the latter also infltences the result, since 
it reacts more strongly upon electric vibrations 9g Bip axis 
than across it. When the slit is increased in length, en 
transmitted increases rapidly at first, and then more slowly. 
When the width is increased, the energy transmitted increases 
slowly at first, and then at a greater rate, up to a certain maxi- 
mum. The absorption is due to the resonance of the = 
the slit. EK. E. F. 


the 
slit. 


1211, Ketteler-Helmholtz Dispersion Formule. A. Pfluger. 
(Annal. Phys. Chem. 65. 1. pp. 173-213, and pp. 225-228, 1898.) 
—The formule are 

> 


To test them experimentally, let corresponding values “es K 


be observed: then, by a tentative process, a set of values (A,,,9 
are found so that the graphs for 
and (3) 
y= 
agree. Now (1) may be written in the approximate form 
6 4 1 


where a, }, ¢ are constants, and the values of (Am, g) on the right 
hand ‘are the same as those calculated from (3). Three separate 
determinations of n, « fix the constants a, b,c; and if, for these 
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values, the equatior (4) is approximately satisfiea for a wide 
this is, so far, a confirmation of the original formule a) 
(2). 

The object of this research is to test the theory by observations 
upon solid substances showing anomalous dispersion, and for 
this purpose cyanin and fuchsin were selected. To determine x, 
the index of a tion, thin films of the pigment were deposited 
on lates, “a their thickness found by Wernicke’s modifica- 
tion of Wiener’s method ; « was then deduced from observations 
with Kénig’s s photometer. The values of n (the index 
of in the ultra-violet by a 
me suggested by . An iron spectrum of wide dis 
sion was obtained by ane of a narrow slit and a Rowland 
concave grating of 6°5 m. focal re rays of a portion of 
this fell upon a double prism of in deposited on a quartz 
plate, and after this upon a pho phic “pee where two images 
of each spectral line were rE uced. t d’ be the distance 
between them: then, if the double prism is sufficiently far from 

hephotographic plate, 


n=(6+$ Va 


where £ is the sum of the very small of the prism, in 
seconds, and 6 is the (calculated) value d@’ for an 
deviation of one second. The values of » for cyanin in the visible 
part of the spectrum were also carefully determined directly by 
means of a spectrometer : the results are tabulated and compared 
with the author’s previous results. 

The final conclusion is that, so far as the visible spectrum is 
concerned, the Ketteler-Helmholtz dispersion-formuls, applied to 
media whose optical constants are exceedingly variable within a 
very small range of wave-length, are (allowing for unavoidable 
experimental errors) so far consistent with observation that they 
account for the greater part of the two graphs — 


2n b 1 


which are deduced from pemeet. There is, however, a dis- 
crepancy for the red part of the spectrum. 


the supplementary paper it is remarked that the optical 
constants of cyanin, deduced indirectly by means of Cauchy's 
formule for metallic reflection [see No. 1212], agree very well with 
the values observed directly, except for the red part of the spec- 
trum. For this the values of n agree with those observed, but the 
values of « come out = If these larger values of « are used, 
e alluded to disappears. G. B. M. 


the discrepancy abov 
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1212. Optical Constants of Solid cee. A. Pfhiger. (Annal. 
Phys. Chem. 65. 1. pp. 214-224, 1898.)—This is an account of the 
determination of the optical constants and « for solid cyanin by 
means of Cauchy’s formul# for metallic reflection, and an experi- 
mental method seeds employed by Quincke and Walter. When 
the results are compared with the author’s previous direct deter- 
minations [see No, 1211}, the values of » are in good agreement 
throughout ; the new values of « in the red, however, are larger 
than those found directly. Taking the larger values to be 
correct, a discrepancy noticed in the author's paper on dispersion 
disappears. The conclusion arrived at is that Ganchy’s formule 
give the values of » and « with sufficient exactness, and that 
the best and simplest way of testing the theory of dispersion is 
by means of experiments on reflection, supposing that su 

lamination can be avoided. G. B. M. 


1213. ive Index of Minerals by Total Reflection. C. 
Klein. erlin. Akad. 28. 317-331, 1898.)—The 
author describes two convenient pieces oF apparatus for the deter- 
mination of the indices of refraction of thin sections ; one is made 
on Kohlrausch’s, the other on Abbe-Gapski’s principle. There is 
given a list of liquids, the refractive indices of which lie between 
pairs of minerals of not greatly different refractive power, and 
which serve to specify minerals in doubtful cases. A. Gs. 


1214. Change of Wave-Length by Pressure. J. Wilsing. 
(Ast. Phys. Journ. 7. pp. 317-329, 1898.)—The author wishes to 
show that the changes in wave-length produced by pressure as 
determined by Messrs. Humphrey and Mohler [Ast. Phys. Journ. 
3. p. 114, 1896; 4. pp. 175, 249, 1896 ; 6. p. 169, 1897] may be 
explained as an effect of damping of the vibrations to which the 
emitted light is due. Increase of pressure always moved the lines 
towards the red end of the spectrum, that is increased their wave- 
length. Also the amount was different for lines of different 
elements, but in the case of various lines of the same substance, 
the change was related to the position of the line in the harmonic 
series ae ning g the trum. Special significance attends the 
remark that the lines do not become broa as is the result 
of simple change of density, as this would show that the shift could 
not be produced by any unsymmetrical broadening of the lines. 
Attention is drawn to the observations of Kundt, who found that 
the absorption-bands of substances dissolved in transparent media 
were disp also towards the red, the extent depending directly 
on the dispersion of the transparent medium. 

The author gives Lommel’s analysis for the case of a damped 
simple harmonic vibration subject to a periodic impulse, the result 
of which is to indicate a displacement of the line towards the red 
when the vibration is damped. Thus far it is in accordance with 
observation, but the theory goes on to require that the dark 
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absorption-bands shall suffer the same change, and also that the 
breadth of the line shall vary. Both these latter results are con- 

to observation. The author then introduces a modification 
of Ketteler’s, originally due to Bessel, whereby the influence of 
internal friction was considered. This, so far, modifies the results 
obtained by Lommel, that no widening of the lines is indicated, 
and the change in the absorption-lines is different from that of 
the emission-lines. The author concludes ‘with an interesting 
discussion of the application of these changes of spectral lines to 
the explanation of new stars, etc. C. P. B. 


1215. Wave-length of Mercury Rays. Ch. Fabry and A. 
Perot. (Comptes 126. 1706-1708, 1898,)— 
Measurements have been made by an interferential spectroscope 
(Comptes Rendus, 126. pp. 34, 331, 407) by the method of counting 
the number of coincidences in a given length (up to 32 mm.). 
Michelson’s measurements of the cadmium rays were taken as 
standard. The rays of mercury are two in the yellow, one in the 
green: the less refrangible of the yellow is double, with the minor 
component above the principal one by A\/A= —22°5x10-*; the 
other yellow ray has a minor component below the ae by 


Ad\/A=83x10~*, The results are, in air at 15° and 760 mm. :— 
Ist yellow ray ...... A=0°57906593 pp. 
Green ray ........ A=0°54607427 wp. RW A. LL. 


1216. Astigmatism. R.Straubel. (Annal. Phys. Chem. 64. 
4. pp. 794-808, 1898.)—Two cylindrical lenses are arranged in 
such a way that the astigmatism of the combination ie variable ; 
they can turned against one another in their plane. If the 
axes of the two lenses are parallel, the combination acts like a 
plane plate ; if crossed, in one direction, asa convex lens; if in the 
other direction at right angles to the former, as a concave lens. 
The astigmatic difference, 1. ¢. the difference of the reciprocals of 
the two main radii of curvature would be double that of a uae 
lens. The paper is mathematical. The combination may 
applied for three purposes :—Firstly, for the production and 
demonstration of astigmatism. Secondly, for its compensation in 
the eye or in optical instruments; neither of these applications 
will be easy unless the defects be regular. Thirdly, for the deter- 


mination of astigmatixm of the eye and for the examination of 
deformed surfaces. H. B. 


1217. Photometry of Incandescent Lamps. (Electrician, 41. 
. 426, 1898.)—The rules for the photometry of incandescent 
A elie by the Verband Deutscher Elektrotechniker are 
as follows:—By candle-power is understood the mean candle- 
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er in the plane perpendicular to the axis of the lamp. This is 
ined by the arrangement sketched in the accompanying 

figure ; a, 6 represents a straight photometer bench, 2°5 metres 
long; A the photometer; B an auxiliary source of light; C 
the lamp to be tested or the standard lamp; and D a pair of 
mirrors placed at an angle of 120°. The distance between A and 
B is 60 cm., and must be adjustable to 6 cm. longer or shorter. 
The mirrors are two square pieces of good, flat, silvered glass, 
13 cm. side. The vertical line between the mirrors is placed so 
that its distance from the axis of the lamp CO is 9 cm. axis 
of,the lamp is to be vertical, and the ends of the filament must 


Fig. 1. 


lie in a plane perpendicular to the axis of the photometer. The 
eget bea is to be divided into tenths of a candle-power. 


e photometer-screen is to be protected from outside sources of 
light by black screens, preferably of velvet ; but the lamps, or their 
reflection, must not be screened in any way. 

As standards, lamps taking 3°5 to 4°5 watts bat candle-power 
are used, which have approximately the same v and exactly 
the same candle-power as the lamp to be should have. 
The auxiliary source of light should be a faultless 10 c.p. lamp, 
also for approximately the same voltage. To avoid changes in the 
candle-power it is advisable to burn these lamps 20 to 30 hours 
before use. 

For the measurement of the pressure the two circuits EFG 
and EKG are connected in parallel, the one including the lamp 
B and the adjustable resistance W,, the other the lamp O and the 
adjustable resistance W,. Between K and F a voltmeter for 
measuring small pressures is placed, and a voltmeter H is con- 
nected to B, to enable the required pressure to be maintained at 
the terminals of this lamp by altering the adjustable resistance 
W,- The voltmeter 8 indicates the difference in the voltage 
between the two lamps, and is adjusted by the resistance W,,. 

To take measurements, the auxiliary lamp B is first given the 
correct pressure. The standard is then placed at © and the photo- 
meter-screen is placed at a distance corresponding to the standard 
and a balance is obtained by moving B. The distance AB is then 
kept constant, and a balance is ined with the lamp to be 
tested placed at C. | W. G. R. 
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1218. Kathode and Réntgen Radiation. A.A. C. Swinton. 
(Royal Institution Discourse, Feb. 4th, 1898; Electrician, 41. 
pp. 246-248, and pp. 317-319, 1898.)—A pear-shaped Crookes’ 
tube is suspended over a straight electro- , towards one pole 
of which the kathode beam is projected. When the magnet is 
excited, the beam is drawn down to a fine point, which rapidly 
erodes the internal glass surface of the tube. By moving the tube 
or the magnet, any desired pattern can be engraved on the glass. 
In another experiment two concave kathodes are to focus 
on a small piece of quicklime, placed between them. The kathodes 
are supplied with alternating current at about 20,000 volts, and a 
very brilliant and beautiful light is produced by the incandescence 
of the quicklime. The light is found to fluctuate in a curious 
manner, and after a short time the kathode rays bore perfectly 
straight and very minute holes, right through the lime. It may 
eventually be found possible to produce commercial high voltage 
lamps on this principle of much higher efficiency than filament 
lamps, and possibly even rivalling are lamps. The luminous 
material in this case need not be a conductor, and there is there- 
fore a much wider range of available refractory substances. An 
electric furnace might also be constructed on these lines, for 
delicate chemical investigations. 

A tube is described in which, in addition to a concave kathode 
and anode arranged as in a focus tube, there is a delicately pivoted 
wheel, with mica vanes, which can be moved bodily either out into 
the centre of the tube, so that the kathode stream impinges upon 
the vanes, or back into an annex, when the vanes are quite out- 
side the kathode line of fire. In the former position, as in Crookes’ 
pa er yi the wheel revolves very rapidly in a direction that 
indicates a stream of icles proceeding from the kathode, but 
when in the latter position the wheel is found to rotate 
more slowly in the opposite direction. It appears, therefore, that 
in a focus tube, while the kathode stream proceeds at great 
velocity through the centre of the bulb, there is also a slower 
reverse stream of particles returning from the anode to the kathode, 
round the outside of the kathode stream. 

When the stream from a concave kathode is caused to impinge 
upon an anti-kathode of carbon, the latter becomes luminescent 
where struck. If the anti-kathode be so placed as to intersect 
either the convergent or divergent cones of rays, these, instead of 

ucing @ uniformly luminous patch upon the carbon, produce a 
ight ring with a dark interior. The diameter of the ring is 
smaller the higher the exhaustion and the nearer to the focus the 
int of intersection. From this it appears that the convergent and 
Oy nt cones of kathode rays are hollow in section. 

Birkeland’s kathode-ray spectrum, produced by deflecting a thin 
kathode stream by a magnet, and then allowing it to fall upon the 
glass walls of the tube, can be photographed by binding a strip of 
sensitive photographic film round the tube, and making a si 
discharge through the latter. Further, by inserting between 
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glass and the film a piece of black paper, so placed as to cover 

one-half of the spectrum, a peaeee> can be obtained, one 

of which is due to the visible fluorescence of the glass and the 
other half to the invisible Réutgen rays. Such photographs show 
that the bands in the spectrum produced by the Réntgen rays are 
co-terminous with the fluorescent bands. It is suggested that 
the bands are due to kathode rays of different velocities, due to 
the oscillatory character of the discharge, those that travel fastest 
being the least deflected, and the most active in producing Rént- 

n rays. 
or more kathodes of 
different diameters, but all arranged to focus upon the same anti- 
kathode, it is found that for any given degree of vacuum the 
smaller the kathode put into use the greater is the E.M.F. required 
to cause a discharge to pass through the tube, and the more pene- 
trative are the Rontgen rays produced. With a tube fitted with 
a movable anti-kathode, half of platinum and half of aluminium, 
either of which can be brought opposite to the kathode at will, 
platinum is found to give the most rays; while similar experi- 
ments with other metals show that the metals of the highest atomic 
weight form the best anti-kathodes. This is in accordance with 
what would be expected, if the Réntgen rays are due to sudden 
change in Pita of the kathode-ray atoms by collision with the 
anti- e. 

The resistance of a tube, and the penetrative quality of the 
Réntgen rays produced, can be varied by making the anode (which 
also forms the auti-kathode) movable, when the nearer it is placed 
to the kathode the higher will be the resistance and the more pene- 
trative the rays. According to another plan, the anode is fixed 
and the kathodé is made movable relatively to the glass walls of 
a conical annex to the tube, when the nearer the hode is to 
the glass the higher is the resistance and the more penetrative are 
the rays; or instead of making the kathode movable, a conical 
shield of glass is arranged so as to be adjustable relatively to the 
kathode, with a similar result. It is suggested that the increase 
of resistance in each case leads to a greater velocity of the kathode 
stream, and thus causes the Réntgen rays to be more penetrative. 
Curves showing the variations in resistance, and photographs 
illustrating the effect on the penetrative quality of the rays are 
given in the paper. 

By means of pin-hole photography, the exact position, dimen- 
sions, and shape of the active area of the anti-kathode, from which 
the Réntgen rays proceed, can be investigated, and such photo- 
graphs show that in a focus-tube the active area is a small spot, 
either alone or surrounded by a hollow elliptical ring of larger or 
_less dimensions, depending upon the distance beyond the focus at 
which the anti-kathode intersects the kathode stream. 

The photographic effect of the most powerful Réntgen rays that 
can be produced is relatively very feeble. A comparative test of 
a very good Réntgen-ray tube screened with black paper, as against 
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a naked standard candle, showed that the candle was sixty times 
more active, photographically, than the tube. 
The paper concludes with the suggestion that though Lodge was 
able to any movement of the ether a 
y through it, the ve t velocity of the kathode-ray par- 
ticles may have this effect. wrth | the roe that something analogous 
to the crack of a whip or a clap of the hands is produced as each 
particle hits the anti-kathode and rebounds; or the effect may be 
simply due to the enormous temperature attained by the kathode- 
ray particles on their kinetic energy being converted into heat in 
their collision with the anti-kathode, the energy, if all converted to 
heat in the particles themselves, being calculated to give a tempera- 
_ ture rise of some 50,000,000,000 degrees Centigrade. AUTHOR. 


1219. Passage of Rintgen s along Opaque Tubes. E. Vil- 
lari. (Roma R. Accad. Fo. re 7. pp. 225-230, 1898.)— 
When sent along opaque tubes they nettheae gain nor lose in 
photographic effect, and accordingly they seem not to be sensibly 
reflected or diffused within the tube; and they probably do not 
lose any of their discharging power. A. D. 


1220. Réntgen Radiation and the Luminescence of Gases. A. v. 
Hemptinne. (Zeitschr. Phys. Chem. 26. pp. 165-169, 1898.)— 
The author investigates the property of Réntgen rays of enabling 
a Geissler tube, through which they are passed, to give out light 
under a much lower vacuum. Therry suggested that the effect of 
Réntgen rays is not due to their ionising effect (at any rate 
primarily), but to the rays acting upon the ether in such a way as 
to facilitate electric discharge-sparks between molecules, the pro- 
duction of milliards of which sparks is the cause of luminescence of 
the gas. Luminescent gas is very like a metallic conductor in 
many ways, even including a screening effect; but it does not 
absorb Réntgen rays, as metals do. A.D 


1221. Vacuwm-Tubes that can be Regenerated. P. Villard. 
(Comptes Rendus, 126. pp. 1413-1414, 1898.)—Affix a closed 
platinum tube to the Crookes tube. Exhaust toa high vacuum 
and seal. Heat the platinum tube for two or three seconds in a 
Bunsen flame : hydrogen traverses the platinum; air does not in 
the least. Five minutes of this will make the vacuum so low that 
the tube will not even act asa Geissler. By heating the platinum 
tube, protecting it from the Bunsen-flame gases, the process is 
reversed, and the vacuum may become so high that discharges from 
a powerful Ruhmkorff will not pass through it. Platinum-iridium, 
palladium, nickel, and even iron will act in a similar way. A. D. 


1222. Fluorescent Screens, FP. Villard. (Comptes Rendus, 
126. pp. 1414-1415, 1898.)—If a portion of a barium platino- 
cyanide screen be sheltered from Réntgen rays which impinge on 

rest of it, and if the intervening o e be then removed, 
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the part previously sheltered is now more brightly fluorescent 
than the remainder of the screen. A shadow-picture may thus be 
obtained when the object is removed. In light it can be 
seen that the exposed portion is darkened as compared with the 
sheltered part; but this darkening disappears on exposure to 
daylight, and along with it the power of producing these shadow- 
pictures. It persists, however, if the affected screen be kept in 
the dark; and therefore such screens should not be put away in 
darkness after use. A. D. 


1223. Thorium Rays. G. C. Schmidt. (Annal. Phys. Chem. 
65. 1. pp. 141-151, 1898.)—Thorium and its compounds emit rays 
whose properties are identical with those of Becquerel’s uranium 
rays, except that they are not polarised by tourmaline. The 
properties of the two kinds of rays are probably connected with 
their exceptionally high atomic weights, since no other metals 
emit them. Both uranium and thorium rays are refracted by 
glass. They affect the photographic plate, and impart a tempo- 
rary conductivity to air. The latter property is not shared by the 
“rays” emitted by zinc, resin, and other substances, which are 
probably due to vaporisation. E. E. F. 


1224, Radiations from Compounds of Uranium and of Thorium. 
Sklodowska-Curie. (Comptes Rendus, 126. pp. 1101-1103, 
1898. )—All the compounds of uranium behave like uranium, and the 
more so the more uranium they contain. Oxide of thorium is more 
powerful than uranium itself. Uranium and thorium have the 
two highest atomic weights. Cerium, niobium, and tantalum 
compounds are slightly active. Yellow phosphorus is very active, 

from some other cause ; red phosphorus and phosphates 
are not at all so. Pitch-blende (oxide of uranium) is more power- 
ful than the metal itself; so is natural chalcolite (phosphate of 
copper and uranium), while artificial chalcolite is not: it seems as 
if these, as minerals, contained some element more powerful than 
uranium. The effects produced increase with the thickness of the 
material: much more so with thoria than with uranium. The 
radiations from thorium compounds are more powerfully absorbed 
by aluminium than those from uranium compounds; and the 
thicker the thoria layer the less absorbed are the rays from it. 
Thorium radiations have less photographic effect than uranium 
radiations. All these radiations are very much like Sagnac’s 
secondary radiations. It is as if all space were constantly traversed 
by Réntgen rays of very high penetrative power only revealed by 
their being transformed into secondary radiations upon impinging 
on elements of very high atomic weight. A. D. 


1225. Radiations from Thoria. G. C. Schmidt. (Comptes 
Rendus, 126. p. 1264, 1898.)—Results, as com- 
pounds, like those of Mme. Sklodowska-Curie (A No. re 
and prior to hers. A. D. 
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1226. Radiations from Uraninite. E. Villari. (Ecl. Electr. 
15. pp. 32-33, 1898; Rend. della R. Accad. di, Napoli, 1897.)— 
Uraninite ves off radiations similar to those from uranium and 
its salts. Air exposed to it will discharge a conductor, but cannot 
then di another of the same sign, though it will discharge 
its natural condition passed between the plates of a 

as well as that of radiations from uranium, if at all. 


. Phosphorescence in Low-Vacuum Tubes. F. Campanile 

and EB. Stromei. (N. Cimento, 4. 6. pp. 417-421, 1897.)}— 
Phosphorescence in Geissler tubes is explained as being due to 
ual and extremely rapid discharging of the walls of 


the tube at the part covered external! yarns By the anodic tinfoil ; 
the phosphorescence being set up on opposite walls during 
the extremely rapid discharge. A. D. 
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1228. Thermodynamics of a System which can exist in different 
States. I. Systems depending on a Single Normal Variable. II. 
Transformations of Sulphur. 111. General Theory. P. Dahem. 
nerirrg Phys. Chem. 22. pp. 545-589; 23. pp. 193-266 & 

97-541, 1897; Mem. de l’Acad. roy. de Belgique, 54. 1896.)— 
Imagine a system able to undergo continuous changes of equi- 
librium which are not reversible; from ordinary thermodynamics 


we can credit it with intrinsic energy E only, and assumptions are, « %,, 


necessary to further progress. In the simplest case such a system 
would be defined by the absolute temperature T and a normal 
variable #, the work done on it during an infinitesimal change 
being therefore expressible in the form Xdw (the normality of # 
st this work being independent of dT). Duhem then 
assumes. single-valued and continuous functions f(#, T) and 
f(x, T, X) exist such that 


E= f—Tof/eT, 
AX = dT +f| dar, 


where ide] denotes the absolute value of dx regardless of sign. 

(If f=0, then f is the thermodynamic potential of the system, and 

may so be called in this more general case.) Through every point 

then on an «X-diagram, two isothermals pass characterised by 
(OX/dx)y = f, 

the upper sign referring exclusively to increasing, and the lower 


 gign to decreasing values of 2; and it is further asewmed that for 


realisable isothermal variations (0X/Ox)r>0, which also gives 
0°f/d2*°>0. Similarly through every point on an vT-diagram pass 
two iso-X lines given by 

(0a/OT)x = tf), 
wherein the upper and lower signs refer exclusively to pad. i 
and decreasing values of w respectively ; and it is further aseu 
that for all realisable iso-X variations \(dv/O0T)x >0, and conse- 
quently >0, where 
| Na, T, X) = dE/oe—X 

represents the heat added per unit alteration of « without 


of Tor X. The trend of the iso-X lines thus depends on 
ign of A. 


or any finite variation we obtain by integration 
X,—X, = (Of/0x), + Bf | da, 


and consequently a n condition for a closed cycle (+. ¢. with 
the same initial and final values of w, X, T) is . 


Uf \da| = 0: 
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all closed cycles must therefore cut the surface f= 0 in an even 
number of points unless they lie wholly upon it. This surface is 
taken to represent the natural states of the system, which is 
cha ised as of the First or Second Kind according as 


f/ex—0 when f=0; and the stability of systems of the first 


kind and the instability of those of the second, under physicall 
constant temperature and external conditions, is demonstra 
The isothermal and iso-X transformations of these systems are 
then considered in detail, and the conditions of their satisfying 
Clausius’ law faq/t <0 investigated, the special cases of pseudo- 
reversible processes entirely in the surface f= 0, and of the actually 
— processes wherein # remains constant being separately 
treated. 

In Part Il. this theory is somewhat generalised for systems 
subjected to a uniform hy tic pressure, whose characterisation 
depends on a variable a in addition to p, v, T, and the isopiestic 
variations of such a system with temperature are discussed at 
length. The theory is then successfully applied to account in all 
respects for the peculiar behaviour of the different allotropic forms 
of sulpbur, including the so-called mother-of-pearl variety, which 
Gernez has experimentally investigated. In this application any 
specimen of sulphur is assumed to be a mixture of two allotropic 
forms, one of which is soluble and the other insoluble in CS,, and 
« is taken as the ratio of the mass in the latter form to that in 
the former. 

In Part III. the theory is generalised for » normal variables, 
the laws of the variations of state produced by changes of tem- 
perature and of the external conditions are deduced, and general 
propositions are arrived at which in all points are similar to those 
that have long been known, from ordinary thermodynamics, 
to hold for systems which are not subject to permanent de- 
formations. R. E. B, 


1229. Mechanical Theory of Heat. W. Stekloff. (Com 
Rendus, 126. pp. 1022-1025, 1898.)—In a space D bounded by a 
surface 8 of definite curvature at every point, there is an infinity 
of positive numbers p, (s=1,2 . . .) corresponding functions 
V, satisfying the conditions : 


= 0 within the space D, 
and 
ov; 
oa thVe = 0 over the surface S, 


where n is the direction of the normal to § exteriorly, and 
h is @ positive constant. If then f be a finite function, con- 
tinuous within D with its derivatives of the first three orders 
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in an absolutely convergent series proceeding 
according to the functions V,. A. D. 


1230. Thermometry. C. Chree. (Phil. . 45. pp. 205- 
227, 299-325, 1898.)}—An excellent discussion of 
in which are treated the zero-difficulties and lag due to the 
behaviour of glass, the methods of measurement with fixed and 
movable zeros, and the limits of accuracy of temperature-determi- 
nation. In connection with these the subject of calibration is 
touched upon, and the special difficulties in the determination of 
the fixed points, and the allowances to be made for the e 
column and for external and internal pressure are di at 

as is also Welsh’s method of graduation. This paper 


glass 
accuracy, and are not acquainted with Guillaume’s ‘ Thermométrie 
de Précision,’ or the work of the Bureau International, or of the 
Charlottenburg Reichsanstalt. R. E. B. 


1231. Dalton’s Law for Miaved Gases. D. Berthelot. 
or Rendus, 126. pp. 1703-1706, & pp. 1857-1858, 1898.) 

an der Waals. Seige ta Rendus, 126. pp. 1856-1857, 1898.) 
A. Leduc. (Comptes dus, 126. p. i859, 1898.)}— Dalton’s 
formulation of the law for us mixtures was that the sum of 
the partial pressures is equal to the total pressure; this gives less 
accurate results than the alternative expression adopted by Sarrau, 
that the specific volume of a gaseous mixture is the (weighted) 
mean between the specific volumes of the components. The 
latter form is true for the “ permanent ” gases, approximately 
for mixtures of two gases having nearly the same compressibility 
(e.g. N,O and 8O,). D. Berthelot finds that very exact results 
may be obtained, ing from van der Waals’ equation 


. for each simple gas, and representing the behaviour of the mixture 
by an equation of the same form with the constants A, B, R, 


where 
B= 
P+ 
A 
R,T = p+q. 
ing the number of -molecules of the two 
VOL, I. D 
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Constants are given for the On Die 
aod it is shown that the form he limit of 


ents are very app y in error. 

out that the molecular theory leads to 

the above results, only with an undetermined coefficient, a,,, which 

Berthelot sets = /a,a,: if it has this value, that is a purely 


uc mentions two cases in which Berthelot’s formula gi 


less satisfactory results. R. A. L. 
1232. Oompressibility of Gaseous Mictures. E. H. Amagat. 
(Comptes Rendus, 127. pp. 88-90, 1898.)—In 1880 the author 


had found that, up to 
air under any pressure is 


constituents at the same 


is the sum of 


atmospheres, the volume of atmospheric 
temperature. following 
table, calculated from his more recent experiments, shows that 
this law holds up to 3000 atmospheres at 0°. In the table (N+ 
the volumes occupied by 0°79 vol. of nitrogen 

0°21 vol. of oxygen ag at 0° and 1 atmo.) when 


esr eat are ven in the first column, whilst A is 
vale value for of air. 
Pressure Percentage 
(atmos). (N+0). A, difference. 
100 .... 0°009774 730 +0°45 
200 0005050 + 0°26 
300.,.. 0008664  0-003658 +0°16 
400 .... 0003034  0-003036 — 0-06 
500 .... 0°002682  0-002680 +0-08 
600 .... 0°002453  0-002450 +0°12 
700 .... 0002292 0002291 +.0°05 
800 .... 0002174 0002171 
900 .... 0002078  0:002075 +0°14 
1000 .... 0002000 0-001999 +0°05 
1200 .... 0001881 0-001883 —0-11 
1400 .... 0001791 0001792 -—0-06 
1600 .... 0001720 0001721 — 0-06 
1800 .... 0-001659-  0-001662 —0°02 
2000 .... 0001610 0001618 -—018 
2200 .... 0°001568  0-001570 —013 
2400 .... 0001533 0-001534 — 0°06 
2600 .... 9001503  0°-001500 + 0°02 
2800 .... 0001476 0001469 +0°47 
3000 .. 0°001465  0-001455 + 0°62 
There are 


no data available b which the law may be tested for 
other gases near their critical points. 
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R= (pt+-283-0), 
+ 20°529023)? == “58270015 (t+ 1048-4396). 
[This is equivalent to t==0-000226113( pt-+4306'85\ pt+0-21).) 
| R. B. 


12384. Heat f Air at Constant Pressure A. Leduc, 


surface being hottest, has 
tension haocdoas tends to extend. This causes 


K that the expansion of the air in his iments, in passing from ¢ 
, the heater to the calorimeter, absorbed +t. of the heat given out a 
é to the calorimeter; yet he ignored this quantity in recording his Ks 
a results. If it be taken into aceount, the specific heat becomes = 
* 0-239, in exact accordance with the result found by E. Wiedemann. a 
R. A. L. 
P 1235. Spheroidal State. J. Stark. (Annal. Phys. Chem, 65. as 
d 2. pp. 306-310, 1898.)—The author considers fully in this paper oa 
4 the conditions present in a drop of liquid when in the spheroidal a 
» FF state on a hot plate, and explains by means of these all the pheno- Bi 
“ mena which have yet been noticed in this connection. The want a 
es : of complete electrical insulation between the drop and the plate = 
- | he accounts for by oscillations of the drop, and the presence of s 
- circuit containing a battery and the gas film between the drop and 
3 the plate. The influence of different liquids and different tem- a 
‘4 ratures on the noise in the pees grag is noted in the paper. Ss 
4 Phe well-known vortex motion noted in the drops he attributes to . 
RY variation of surface-tension owing to differences of temperature at a 
least surface 
a circulatory Of the LIGUIG Irom Lhe Centre OuLWaru 
in the bottom surface and towards the centre in the upper a 
surface. J. B. H. 
3n2 
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- Irreversible Radiation Phenomena, LL. Boltzmann. 


1236 
Scr Akad. Sitzber. 12, pp. 182-187, 1898.)—Planck 
is communication, 16th December, 1897, defined the reverse 


& given process or course as follows, viz., the time ¢ before the — 
reversal in the original course is the ing time to t 


after 
the reversal in the reversed course. Then the electric forces have 
ee ee and value in the reversed 
and in original course. tic forces, with the same 


in 
te to that which at the corresponding time 
Boltzmann accepts that definition. 
Planck considers a hollow in which a system of electric 
waves is set and there is an electric resonator at the centre. 
The motion is by the equation | | 


r being the distance of any point from the centre. The term 
— 5) relates to the electric moment of the resonator. 


~ If the subscript u refer to the reversed motion, then, if it be a 
true reversal, we must have 


and in order that this may be true for all values of r and ¢ we 
pw) = 
= 2D sin (be) sin + 
g(t) = D cos (= 


= 2D sin sin +0), 
ou(t) = —Deos +0) 
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satisfy Planck’s necessary conditions, and is therefore, Planck 
argues, an impossible motion. 

to Planck, if the motion be reversed, the reversed 
motion does not satisfy the conditions, and is therefore impossible. 
According to Boltzmann, that is because the motion B which 
Planck for the reversed motion is not accurately such. If 
instead of Planck’s equations for the second motion we use the 
com equations, it satisfies all necessary conditions. 

ang Ag pers, see Abstracts Nos. 630 and 631, and Phys. 
o, 651, 1897.) 8. H. B. 


Validity of Equations. A. Scheye. (Zeitaclir. 
ile . Chem, 26. PP. 159-160, rs In this note the author 


Maxwell’s uations inst the attack 
upon them by odells in an the 
oy of this abstract, and published in Zeitechr. Phys. 
24. 367 (1897). EK. H. 


1238. Theory of Galvaniem and Heat, E. Riecke. (Git- 


tingen Nachrichten, 1. pp. 48-70, 1898.)—The author expresses 
the view that ths older—or pre- Maxwell—T! -y of Blectricity, 
due to Coulomb, Ampire, and W. Weber, y to acquire 


renewed importance in the treatment of electrol Pio and ta th 
of ions; and he refers to the writings of Christiansen, Giese, 
H. A. Lorenz, whose theory is based on the ions. In the present 
paper the writer, following W. Weber, holds that the uction 
of electricity and of heat in metals takes place in not 
different in principle from electrolysis. In the space between the 
ponderable molecules are moving not only positive but also negative 
electric particles. 


i = —k—. 
This is accompanied by a galvanic current, whose strength in 
measure is 
= — 
The factor » is defined as the “ Mitfii ” for 


electricity, 
which I propose to translate “ seme pera of the attendant current.” 


2. He treats the -one; and finds 


‘ 
>, 
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; of which B is, according to the reversal of A. But the = 
; values of f(t) and ¢,(¢) given by B do not satisfy equation (5), and : 
. therefore B is not true reversal of A. Now B does not “8 
~ 
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| ducti heat, h hi | 
. 1. Considering first conduction of heat, he supposes a cy a 
4 of metal parallel to the z axis. The temperature increases with <. : 
The law of conduction of heat is then : vg 
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654 
In the articles he treats on the sane — 
5. The Peltier effect. 
6. The Thomson effect. 
. 7 The thermoelectric circuit and the second law of thermo- 
8. 


The process which goes on at the junction of two metals. 
9. The more general formulx of thermoelectricity. 
10. Galvano-magnetic action. 
10, Thermo-magnetic action. 
* 12. Simplification of the formule for galvano-magnetic and 
thermo-magnetic action. 8. H. B. 


1239. Energy Electrified System. HH. Pellat and 
P. Sacerdote. Rendus, 126. pp. 817-820, 1898.)— 
A discussion is given of the excess of energy (considered as seated 
in the dielectric) of a system of conductors and dielectrics, due to 
their electrification. e dielectric is as homogeneous 
and isotropic, and the coniediiae and dielectric are eS to 
pp the same expansion. The result reached is that 


of energy 


where A is the linear coefficient of expansion of the 

T the tem ure, K the s cific inductive ca i ,» and @ the 
intensity of the electric field in the volume dv of the dielectric. 
Tho energy per unit volume soquired by the dielectric owing to 
the charging of the system, the temperature remaining the same, 


1240. Imaginary Electrical Quantitie. HH. Pellat. (Kel. 
Electr. 15.-pp. 221-228, 1898.)}—In this treatment of the appli- 
cation of the complex variable to alternating-current problems the 
author assumes (1) that all impressed E.M.F.’s have the same 
periodic time, and (2) that the coefficients of self-induction are 
constant, It is also assumed that all the electrical 
— tities may be represented by a sine curve. It is found that 

a resistance R, capacity O, and self-induction L in series, the 
charge, Q, on the condenser is given by 


+ 42 (Bett + wet 


where u is the maximum value of the potential difference applied 
between the terminals of the circuit, and E the maximum value 
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any internal E.M.F., k =  —1, and = being the 
frequency. The achution of tho given 

whence the current ¢ is given by 
’ 


is the impedance of the circuit, and when multiplied b 
current ives the E.M.F. 
author then proceeds to deduce Kirchhoff’s laws as 
network of conductors 


where 


Ti = 0, 
and round any closed circuit 

tip = E, 
where E is the total E.M.F. in the circuit. 


The paper contains also some interesting applications of the 
method of the complex variable. ~ W. G. R. 


1241. Rotation of Insulators in Magnetic Field. EH. Benndorf. 
(Wien. Akad. r. 106. pp. 1075-1084, 1897.)—After referring 
to Duane and Stewart’s inves tigations on this s the uth toy 
Soc. Abstracts, No. 665, 1896, Gand No. 615, 189 " 
challenges a conclusion arrived at in a recent paper by A 
petti, in which the latter states that by Pepeguetio field of 


sufficient intensity the energy of electric tion may be so 
far increased as to become comparable with the 0 energy of 
the rotating insulator, and that the damping observed by Duane 


may be ascribed to this fact. The author states that he has in- 
vestigated the problem from a theoretical standpoint, and arrived 
st an expression for the electric energy which in identical wit 
has either not attempted to calculate the field-intensi — 
to bring about the result stated, or else has mixed up 
static and electro of units in working out tas 
numerical result. petti’s theoretical investigation is next 
uced, with slight modifications. It is shown that when a 
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field of intensity H, the energy of electric polarisation in the 


sphere is 
W = KH’s*a(1 +4R’)/60, 

R being a proper fraction. The kinetic energy of the sphere is | 

U = 
being ee Assuming that R reaches its limiting value 
of 1, and that = 10,000, p = 1, we have, if K be, as usual, 
measured in electrostatic units, 

K 
W/U = - 


This proves the fallacy of Oampetti’s conclusion, and shows that 
the damping: observed by Duane can never be accounted ef 
dielectric hysteresis. A. 


1242. Electric Discharge in a ic Field. A. Broca. 
(Comptes Rendus, 126. pp. 823-826, 1898.)—A further description 
is given of the author’s iments on disch in tubes con- 


= that phenomena occur analogous to that of Zeeman, and considers a 
a that the hypothesis of vibrating ions furnishes an explanation é 
A which though not 8 necessary is a sufficient means of coordinating | 
¥ the facts relative to the luminous emission of incandescent gases . 
e. and those relative to the electric discharge in gaseous media. = * 
J.J. 8. 
1243: High-Frequency Gas Discharges. TH, Ebert. (Annal. 
5 Phys. Chem. 65. 4. pp. 761-788, 1898.)}—The discharge in a 4 
an conducting discharge, wi velopment of Jo 
E heat ; the other is the partial or complete breaking-down of a 3 
dielectric capacity. When hig h-frequency currents are 
4 the latter is more emphasised in comparison with the former. ; 
sy Such high-frequency currents may be generated direct by an g 
Be alternator, as originally employed by Tesla. The author uses 2 
@ a motor-alternator. The alternate-current obtained is trans- q 
zB formed to a hig potential by a hedgehog transformer. The a 
high-potential alternate current is measured by a heated-wire 
o ammeter, and the effective E.M.F. is measured by an aluminium a 
plate suspended by = quartz fibre between two plates con- 3 
cS nected with the points studied. In most of the experiments, 8 
= the frequency was 1000 per second, and the E.M.F, varied from : 
700 to 3000 volts. The discharge par 2 
3 aspect ; the three kathode layers i iately adj both elec- z 
= and the red anode light lay between All 
aS uminous phenomena were very intense. Analysis by means of a E: 
73 revolving mirror yielded the following facts :—-The appearance is 
aa due to two discharges in opposite directions, which are superposed. f: 
a. Each discharge is complete, there being no partial discharges. In E- 


the mirror the single discharges are divided by perfectly dark 
though very narrow intervals, except at very low pressures. 
25 mm. pressure, with 112 watts for 

16°5 watts for the low-pressure, and 12°8 watts for the hi 
sure alternate current, and with an effective E.M.F. of 
the discharge-tube consumed 92 watts. With longer tubes the 


proportion was more favourable. E. E. F. , 

Chem. 65. 3. 

tube at which de pce 

resistance to the of itive To inves- 


e the nature of the discharge aa uced within the dark 
itself, the author utilises damped 
oscillations to affect a coherer, or to excite s ces 

electric oscillations in a Lecher wire-system. 
discharge-tubes in which, by means of the barometer sasbeare, 
the electrodes can be mutually approached to any desired extent. 
He finds that at the higher pressures no waves are sent out which a 
affect the coherer, but that when the dark space envelopes the 4 
anode a totally different form of discharge sets in, which gives rise 5 
result happens both when the dark space pee og Redhat by exhaustion 4a 
so as to envelope the is 
introduced into the dark space. 
from the anode. The results are the same whether 
is produced by an influence-machine or by a battery of 
accum giving 2000 volts. When the anode pone into 
tack tas rises, and the anode 


x- due t of -damped di dis- 
particles upon a body. F. 


1945. Kathode Raye parallel to Electric Force P. Lenard. = 
(Annal. Phys. Chem. 65. 3. pp. 504-510, 1898.)—The extent to 7 
which kathode besms is Gelected by given clecttic or magnetic 
field has arabe been assumed to be invariable as long as the oy 
of ats the beam remained the same. But the emission theory — 

thode rays suggests a variation which may be brought about 

"oo pte beam along the lines of force extending between 

of a condenser, as may be done by perforating the 

cael “vey Such a variation may be actually placed in 

py he author uses as a generator the vacuum-tube with 
aluminium “ window ” used in his former experiments. An air- 


condenser, consisting of two parallel plates perforated in the 
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centre, is mounted in an exhausted tube attached to the window. 
A kathode beam emerges from the window and passes through in 
the direction of the lines of electric force. It is finally t on 
shifting of opot of light. No deflection is produced by charging 
ifti BN of light. No deflection is 
is positively, the magnetic deflection beam is in- 
ll that the transmission of the kathode rays 
one case quoted the sparking-distance in the di was 
2°8 cm., the difference of potential between the condenser-plates 
was 291 x 10” 0.4.8. electromagnetic units, the original velocity of 
the rays 10" om./sec., and the final velocity 0°35 x 10", 
Hence the velocity is reduced to one-half the original amount. 
The most remarkable is that ang electrostatic field 
should modify the velocity of something which is already movi 
at a rate comparable with the velocity of light. E. E. F. 


1246. Measurement of Waves by Interference, Dade. 
(Annal. Phys. Chem. 65, 3. pp. 481-498, 1898.)—V. von Lang’s 
méthod of measuring the length of electric waves by sending them 


ference-tube itself contributes to determine the wave-length. As 
& general rule, it may be said that the wave-length indicated by the 
the of the tube iteelf. In the 
experiments of w this is the result, a coherer was emplo 

which consisted of small iron screws, thus giving alee 
actions, instead of the highly sensitive but sudden reaction of the 
Marconi . Instead of a tapping device, the coherer was 
lifted by means of a thread and allowed to drop on to its wooden 
support to restore the primitive resistance. * E. E. F. 


of ic Waves by Water. P. Drude. 

(Annal. Phys. Chem. 65,/3. pp. 499-503, 1898.)—The absorption 
i eatablish owing to the large amount of 
reflection at the surface. The author employs a device in which 
the thickness of the layer may be varied without changing 
: plates of glass of different thicknesses 

in a trough of water with walls, With waves 9 cm. long it 
is found that the reaction of the coherer decreases with the thick- 
ness, whereas waves 60 cm. long are not perceptibly affected. The 
decrease might be due also to an influence of the thickness of water 
upon its ive power, as in the case of Newton’s rings. But 
this is rendered improbable by the fact that the transmission 
decreases ccatbndienty. The apparent absorption is greatly altered 
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Electrical: Oscillations in. Wires. Pocklington. 
(Cambridge Phil Soe. Pro. 8. 7. pp. 324-332, 1898.)—This paper 
electrical oscillations about perfect] conducting wires 
of circular cross-section. The first step is to find an expression 
for the electrical forces which satisfies the general differential 
equations and is infinite at the wire. This expression represents 
the forces due to an arbitrary distribution of infinitesimal Hertsian 
oscillators with their axes along the axis of the wire. The solution 
Se ee form of the arbitrary function from 
the condition the electric force must be normal to the wire at 
its surface. The problem is worked out in detail for the case of a 
circular wire, the period of the vibration and the damping being 
calculated for the case of the furidamental vibration of a thin wire. 
The resonance of a circular conductor is discussed. It is found 
that when the resonator is correctly tuned, the induced current is 
independent of the cross-section of the wire. The case of a helical 
wire is next considered. When the period of an oscillation which 


of along is thax light. In the 
elocity along the axis of the helix is equal to the veloci 
of light. These ts agree with Hertz’s experiments on 
wires. AvTHOR. 


1249. Insulation and Conduction. R.A. Fessenden. (Amer. 
Instit. Elect. Engin. 15. pp. 187-204, 1898.)—Part I. For i insu- 
lation it is necessary to have— 

(1) Dielectric strength ; (2) Resistance. 

The one important for power-transmitting, the other for con- 
veying signals. Conduction is considered under four heads :— 
Convection, 


A. Convection sup 


electrode to ther, and conv 


selves along the lines of the highest slope of couthl, 
filings on a magnet. For a convective current to take place 

radius of the particles carrying the di Bey Som 
fraction compared to the radius of the conductor, 


5 
ELECTRICITY. ag 
- 
| such as mirrors or tubes in ce 
e exciter wave- 
E. E. F. 
= 
x A 
4 
> 
~ 
te 
6 
3 
~ 
18 
* 
pre 
| wire Mal tO that Of light, the other With & er velocity. Lr 
- 
th iod i than a certain finite value, the f eloci ei: 
e Ti 18 a ue, ormer V 
= 
a 
> 
> 
y 
4 
AG 
one 
3 
ike a 
& 
“4 ay 
’ 


Convection may be stopped :— 
1) By using a viscous oil ; 
(2) By in ing dry cellulose; 
(3) By dissolving a solid non-dissociating substance of the oil 
(which has an additional value from its high heat 
of liquefaction). 


The effect of points in promoting convection is two-fold :— 
(1) Repulsive force varies as the square of the density, which 
is high at a point: and 
(2) Particles will not take the charge away unless their radius 
be large compared to that of the charged conductor, 


B. Conduction in solids is not yet quite determined to be 
convection, though the conductivities of metals are in 
proportion to the quantity 


valency 
/ 

This formula is analogous to that for the velocity of sound in a 
body, thus corresponding to the fact that in the neg a A 
electricity moves with the same velocity as that with which 
ions move. This would probably bave been observed long ago had 
the writer's discovery, as expressed in the following formula, 
heen known : 
78x10" | 

Young’s modulus equals (atom. vol? 
whence the velocity of sound in wires cms. per sec. equals 
883 x 10* ; 
atom. vol. x density 
and the electric resistivity approximately equals 
45 x 10-® x atom. vol. x ¥ density x valency. 

It would appear, then, that the dielectric strain is propagated 
with the velocity of light “Ky; whereas the actual electricity in 
the wire moves with that of sound proportional to af *, 


The metals are arranged in a Newland’s chart to compare their 


mechanical and electrical properties. The chart is modified to 


Ger that metalloids tend to polymerisation from their higher 
encies. 

The inclined increased resistance 
accompanies polymerisation, and that polymerisation varies as the 
valency, in fact anything which tends to give molecular complexity 
tends to give high resistance. Hence we see that alloys are 
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higher in resistance than the average of their components. It is 
also hoped to prove that the conductivities are in the same ratio as 
the velocities of very short sound waves, from the consideration 
that when the period of sound-waves coincides with that of the 
molecules it is a heat-wave, and that heat is transmitted with the 
velocity of short sound-waves, but with a large logarithmic 
decrement. 

C. of Fluide.—The author prefers to state the law 
ollows :——Dissolved substances give an osmotic 
suction per square cm. which is equal numeri to the kinetic 

which the substance would have if it were turned into a 
athe at the same temperature and volume as the solution. It is 
ean conduct electricity. Hence the conductivity of solution 
depends on— 
(1) The attraction of the molecules of the solvent for the 
ions of the solute ; 
(2) How fast the ions move ; 
(3) The valency of the ions. 

D. Conductivity of Gases.—This is thought to be electrolytic, 
though points are given in favour of convection. 

M, O'G. 


Silver. G. Vincent. 
were carried out with thin pets of diver Gupte’ chemically on 
carefully cleaned lates of glass. The thickness of each sheet was 
determined b Wien iener’s method, which depends on the transfor- 
mation of silver into iodide. The limits of thickness in the 
experiments were 38 » and 1704. On taking as abscisse the 


t line is obtained when the thickness ¢=50 p weft 


This straight line passes below the end the axle ot 


‘50 » the curve drops below the straight line. The function = for 
thicknesses above 50 » is of the form —A+Be. This implies the 


existence of a layer which is comprised between two 

superficial layers of less conductivity at the contact of air and 

glass. As long as the intermediate layer exists, the 

ts in the fall on the straight li They depart from 

when the total thickness of ‘the layer becomes or inferior 

to the sum of the “thicknesses of passage.” Hence the sum of 
the thicknesses of is about 50 p, a yar which is 
experiment Vie 


‘that obtained by Quincke in his 
under the microscope the layers used, the thinnest, were 
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absolutely continuous. The equation of the straight line deduced 
from the mean of the results is | 

e— 26 

p 242° 

The value deduced for the specific resistance at 0° of a sheet of 

silver sufficiently thick for the influence of the superficial layers to _ 
be neglected is 1°45 about; taking as unity Matthiessen’s value 
for the specific resistance of ordinary annealed silver. J. 3.8. 


1251. Resistance-box for Wheatstone-bridge Ratio-arms. O. 
Schone. (Zeitschr. Instrumentenk. 18. pp. 133-135, 1898.)— 
The author describes a new arrangement of resistances for the 
ratio-arms, enabling the resistances to be interchanged and their 
accuracy tested. Eight brass pieces are fixed to two brass 
strips on the ebonite cover of the box, each piece being provided 
with two plug connections, one to each strip. These strips are 
the end terminals; the middle terminal is a third strip inside the 
box, between which and each brass piece are connected eight 
‘resistances, two each of 1, 10, 100, and 1000 ohms. Thus ei 
of the 1-ohm coils, for instance, can be connected to either strip, 
and any ratio can be obtained in four different ways. her 
-advantages claimed for this arrangement are that only two plugs 
are required, whose contact-resistances, being always in circuit, 
can be allowed for in the adjustment of the coils; and that, by 
means of a third plug connecting two resistances in parallel, ratios 
of 1:5 and 1: 20 may be obtained. G. H. Ba. 


1252. Condenser in Induction-coil. T. Mizuno. hl Mag. 
45. pp. 447-454, 1898.)—The use of a condenser in rimary 
circuit of an induction-coil, in order to increase the efficien 

(Fizeau) is well known but not well explained. There is a special 
amount of capacity required for each value of the primary current 
in order to make maximum secondary spark-lengths, and it is 
greater the stronger the primary current. On increasing the 
ane spark-length at first rapidly rises, then more reef 


1253. Induction-coil Oontact-breakers. M.Izarn. (Journ. de 
Physique, 7. pp. 342-343, 1898.)—When the contact- er is 
not an inde t one, the author finds that the results are more 

if the massive column is not rigidly but to a certain extent 
elastically fixed to the base-board. mounts it on a strip of 
brass 6cm. x3 cm. x 1 mm., fixed to the base-board only at its 
ends. The screw regulating the frequency must fit tight enough 
not to slip. A. D. 
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1254. Improved H. Hauswaldt. (Annal. 
Phys. Chem. 65. 2. pp. 479-480, 898.)—The shape of the three- 
rayed star wheel used by Hofmelater is modified, as shown in the 


The wheel is made of silver, with narrow blades, which 
enter and leave the mercury noiselessly. E. E. F. 


1255. Te Thermopile. W. Duane. (Annal. Ph 
Chem. 65. 2. pp. 374-402, 1898.)—The author deals with Siamean- 
piles in which electrodes are kept at the same temperature, 
and in which, uently, the thermoelectric forces are deve- 
loped in the electrolytes A second adjoin the is 
inserted tho portions of the first which 
electrodes, and the two liquid junctions are kept at = 
temperatures. The author used none but dilute kink 80 as 
to remain within the assumptions of Nernst’s theory. In one set 
of experiments the two solutions were of the same electrolyte but 
of different concentrations; in the other they were of rent 
electrolytes but of the same concentration. In both cases the 
results obtained were in close agreement with Nernst’s theory, 
within the somewhat wide limits of tal error. The 
middle solution was contained in a bulb with two arms bent 
downwards and dipping into the electrode solutions, the ends of 
the tubes turning up and being provided with small holes, thro 
which the liquids came into contact. E. E. 
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1256. Currente measured by ora P. Pockels. 
(Annal. Phys. Chem. 65. 2. pp. 75, 1898.}—The author 
remanent magnetism i in magnetic substances adted u 
by the current. Ballistic galvanometers only give. the average 
intensity of a current, whereas the remanent magnetism w 
indicate the maximum current, whenever attained. To avoid 
eddy-currents, the author uses bars of basalt as the magnetic 
substance. The results are favourable. A magnetic field 
lasting only about one-millionth of a second shows the same 
remanent (and probably also the same temporary) magnetisation as 
is induced by a field kept up indefinitely at the same strength. 
Hence the magnetisation of pieces of basalt may be used to deter- 
thes Vightelng E. E. F. 


1257. Magneti of Nickel-Stels. E. Dumont. 
(Comptes Rendus, q Pp 741-744, 1898.)—The author has 
continued the work of ©. E. Guillaume (Comptes Rendus, 124. 
p- 1515, 1897, and Phys. Soc. Abstracts, No. 517, 1897), and has 
examined the c behaviour of nickel-steels, following the 
method of Prof, fiwing and Mise Klaasen (see ‘ Electrician,’ May 
15th, 1891). He has caused various alloys to traverse magnetic 
cycles, and has drawn curves showing the change of the permeability 
with change of the proportion of nickel, at various temperatures, 
and with various strengths of field. He finds that at an equal 
distance from the point of total loss of magnetism, all the rever- 


sible alloys have the same magnetic pr capes Moreover, at 
every temperature the permeability of alloys containing 27 to 44 


of 4 
i. 
J 
2 
4 
+ 
ap 
he 
‘= 
ms 
i 
wi 
* 
= 
" 
r 
Le 
as 
pate 
a 
AS 
oa) 
— 
as 
7 
2 
‘ 
> 
“2 
elt 


ELECTRO-CHEMISTRY AND CHEMIOAL PHYSICS. 


1258. Change of 
Heyl. (Frank. Instit. Journ. 145. ter, 
explanation of the familiar fact ‘that a hot body appears 
to weigh lees on balance than. « cold one, is that the convection 


air-currents raise the scale. Certain experiments of Heyl having - 


led him to suspect that there might be a trae loss of weight in 
minute proportions, he has devised an apparatus (illustrated) to 
avoid convection. A sealed tube with a central constriction had, 
in the upper part, a short stick of potash, in the lower 50°/, sul- 
phuric acid. It was protected by a thin jacket containing solid 
acetic acid, and by an outer air-case. whole wan 
whereby potash and acid contact and 

t was gene then again weig ei 6 
difference was recorded by the balance used. 


1259. Acetylene Compound with ide. BR. Cha- 


vastelon. (Comptes Rendus, 1 , 1898.)}—The 


compound ©,H, is slowly into hydrochloric 
acid, lene, substance having the compo- 
sition Oi Cu,Cl, . arg The decomposition i is incomplete in 
presence of hydrochloric acid T, E. 


1260. Deco of Nitric Acid by Heat. 
Core Rendus, 127. pp. 83-88, 1898.)—As a p 

nga, of the action of light on nitric acid, the —. 

positon of this substance by heat alone is studied. Pure nitric acid 


at 100° into oxygen, water, and nitric peroxide with — 


absorption coxa a small amount of heat. The change i is not rever- 
cible under the conditions in which the decomposition takes _“ 


1261. Equilibrium in Mixtures of Water, Ether, and Succino- 
nitrile. F. A. H. Schreinemakers. (Zeitschr. Phys. Chem. 
pei pp. 543-567, 1898.)—The results of a discussion of osc’ 

m, which is such that three liquid layers may exist in 
ibrium, are here given; a fuller account will follow later. a 
even the results here presented are too intricate | © ar 
abstract. 


1262. jum “4 the System— Water, Benzoic Acid, Succino- 
nitrile. : A. Schreinemakers. (Zeitschr. Phys. 
Chem. 26. pp. 237-254, 1898.)—In systems of three components 
different cases occur according to the behaviour of the components 
taken in pairs: () Each pair may form only homogeneous solu- 
tions ; (2) two of the pairs may form only homogeneous solutions, 
while the third pair may form two liquid layers; ®! two pairs 

VOL, I. » 
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may each form two liquid layers, the third pair alone forming only 
homogeneous solutions; (4) all three pairs may each form two 
liquid layers, The author has already experimentally investigated 
case (2) which occurs with sodium chloride, water, and succino- 
nitrile, of which the last two are the singular pair; and water, 
ether, and succino-nitrile (see Abstract, No. 1261) are an example 


_of case (4); in the present paper an instance of case (3) is treated. 


But of case (3) there are two varieties: either (a) the layer- 
formation with both pairs may occur simultaneously, as with water, 
alcohol, and succino-nitrile (to which a later paper will be 
devoted); or (8) each pair may form its layers only at tempera- 
tures at which the other pair forms homogeneous solutions. The 
Jatter is the variety presented by the substances in this paper, 
water and the nitrile forming two liquid phases only at tempera- 
tures between 18°-5 and 56°-5 C., and the two li nid phases given 
by water and benzoic acid occurring only between 95° and 115°°5 C. ; 
while benzoic acid and the nitrile form homogeneous solutions “<4 
‘For details we must refer to the memoir itself. R. E. 


1263. Number of Nuclei in Liquids. G. Tam- 
mann. (Zeitschr. Phys. Chem. 25. pp. 441-479, 1898.)—Like 
the crystallisation-velocity, the number of nuclei spontaneously 
formed in a liquid varies with the degree of supercooling ; the two 
factors completely determine the rate of solidification. The 
number is proportional to the volume of the liquid and the time of 
exposure, A de in small volumes and times the proportionality 
is masked by the element of chance. The number is very sensitive 
to the purity of the sample and is altered in both directions by 
additions, soluble or insoluble ; these do not, however, appreciably 
alter the position on the temperature curve of the maximum, 
which is very sharp, and lies in the region where the crystallisation- 
velocity falls off with reduced temperature. A number of 
— substances (59 out of 150 investigated, and fully described as 
to viour on solidifying) can be obtained as glass oo of high 
viscosity ) by rapidly cooling to a temperature at which nuclei are no 
ormed at an appreciable rate. Two or more pdlymorphic 
forms are frequently formed at the same temperature, and the 
number of nuclei of one can often be reduced apart from the others, 
by slight additions ; the maximum for the more stable form often, 
but not always, lies at a lower temperature than that of the less 
stable form. A desired form might be obtained with greater 
certainty by sowing the liquid with a nucleus of this form at a 
er no too low for the spontaneous appearance of nuclei. 

e substances investigated quantitatively are piperidin and 
betol, and the method is to seal them in long capillary tubes, melt 
at a fixed temperature, and bring rapidly to the temperature of 
observation by ora in a water-bath, and subsequently, where 
necessary, developing the nuclei formed at a temperature at which 
the velocity of crystallisation is appreciable, and that of nuclei- 
formation negligible. In some cases the tubes were first rapidly 
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cooled below the maximum of nuclei-formation, and then raised 
to the temperature of observation: the various methods showed 
by their agreement the reliability of the result. B, B. T. 


1264. Electrolytic Solutionof Platinum and Gold. Mi. 


(Anral. Phys, Chem. 65. 3. pp. 629-634, 1898.)— Platinum and gold 


may be dissolved without aqua regia by sending the current from an 
induction-coil through an electrolytic cell containing those metals 
as electrodes. A small U-tube is used as a cell, and in about 
three minutes the liquid about a platinum anode turns perceptibly 

ow. In an hour, about 1 mgr. of platinum is dissolved. At 

t three Daniells must be used to feed the coil. Gold is 
similarly dissolved ; but all its solutions are very sensitive to light. 
The yellow sulphate rapidly precipitates gold under the influence 
of daylight. solution in caustic potash, whatever its nature 


may be, is somewhat nore stable, may be used for gilding. 


The author expects to be able to dissolve carbon in a similar way, 
and thus produce organic compounds. | BE. EB. 


1265. Quantitative EF ic Separation of the. Halogens. 
H. Specketer. (Zeitschr. Elektrochem. 4. pp. 539-542, 1898.) 
—Electrolytic separations depending on regulation of the E.M.F. 
have hitherto been applied to the metals only; the principle is 
here made use of for the separation of chlorine, bromine, and 
iodine. Attempts to effect this by successive liberation of the free 

from solutions of their hydrogen acids were unsuccessful ; 
but sati results are obtained by converting them into the 
silver halides by electrolysis of the potassium halides in normal 
sulphuric-acid solution between a silver anode and a platinum 
ode. For the separation of iodine an E.M.F. of 0-13 volt should 
be employed, and for bromine 0°33 volt; the chloride oot 
in the solution is best determined volumetrically by the 
methods. The silver salts are precipitated in a dense coherent 
form, easily washed, dried and weighed. During the electrolysis 
the oxygen of the air must be carefully excluded, otherwise 
erroneous results ‘are obtained, and the solution is therefore 
laced in a narrow cylindrical vessel into which a current of 
- hydrogen is passed. It is also most important that the concen- 
tration of the acid in the electrolytic cell and the E.M.F. employed 
should be maintained at a constant definite value, and that the 
anode should consist of perfectly pure silver wire. J. W. 


1266. ic Conductivity of Dilute Solutions at Tempera- 
tures up to 100°. BR. Schaller. (Zeitechr. Phys. Chem. 25. 
. pp. 497-524, 1898.)}—To avoid the solubility of glass at higher 

temperatures platinum apparatus is used. By placing this within 
a kind of diving-bell in a water-bath the temperature of the solu- 


tion is maintained constant, and evaporation prevented. Small 


electrodes (platinised by means of a solution containing lead 


- 
. 
“To 
+ 
“as 
we 
Pi 
- 
ty aga 
“a 
* 
, 
+ 
44 
q 
‘ 
“J 
q 
* 
x 
OF 
| 
igh 
4 
7, 
ey > 
= 
“aS 
4 
} 
¢ 
er. 
; 
* 
4 
oye! 
Pug 
q 
4 
af 
hey “x 
> 
: 


owing to ion of the dissolved substance. The author 
normal Jena glass have little or 
no influence on the results obtained with solutions of salts or 
acids at 100°. The increase of the molecular conductivity of 
sodium and potassium chlorides and nitrates (1 molecule in 256 to 
1024 litres) between 25° and 99° is nearly proportional to the 
temperature ; the tem coefficient increasi ightly with ~ 
rising temperature, whilst for hydrochloric acid it diminishes. 
The sodium salts of a number of organic acids, examined under 
the same conditions, behave in the same way as the neutral salts 
above mentioned. Their temperatare coefficients are practically 
the same (0°0264 to 00268 at 62°), and somewhat greater than 
those of the inorganic salts, in accordance with the rule that the 
electrolyte with the more mobile ions has the smaller tempera- 
ture coefficient. Solutions of the free organic acids are only 
partially ionised, and in all cases the ionisation diminishes at 
the 3 temperatures. In some cases this diminution is so 
large that the conductivity of the solution decreases at higher 
temperatures, notwithstanding the greater mobility of the ions. 
The heats of dissociation of all the acids examined diminish with 
rising temperature. T. E. 


ear om and formation of lead sulpltate at the negative plates 
w 

electrochemical action of the couple formed by the spongy lead of 
the active material and the (often containing antimony) of 


sulphating, whilst the action is in all cases much increased by the 
use of acid stor a density. The results of experiments are given 
showing the influence of acid-concentration and of time on the 
sulphating of charged plates at rest. In many cases the extent of 
the action is than can be attributed to the above-mentioned 
causes, and is found to be due to the presence in the active 
negative material of iron, and, more ially, of antimony. The - 
latter is derived from the alloy of which the as are composed, 
and is found almost entirely in the superficial layers of the active 
material. The experiments quoted show the great influence of small 
percentages (under 1 per cent.) of antimony upon the sulphating, 
especially in combination with acid of high density. It is recom- 
mended that soft lead, free from antimony, be employed for the 

itive plates, or, if this is impossible, that electrolytes of low 

sity be used. It is often advisable to remove the superficial 
layers of = negatives, notwithstanding the decreased ca ~ 
caused by operation, 7. 
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Comparative Cost J. B. C, Kershaw. 
nope . Rev. 43. pp. 151-153, 1898.)}—The writer gives, first, 
ions of each of the five following forme of ozoniser :— 
tto, Yarnold, Siemens & Halske, Tindal & Van der 
papers, and in the case of the Otto and Yarnold ozonisers have 
received notice in ‘Science Abstracts’ (see Nos. 190 & 426). 
The proposed applications of ozone are then enumerated, and 
these are submitted to a detailed examination as regards com- 
parative costs of ozone and the oxidising agents at present in 
use for the named. The two following tables give, 
in condensed form, the results of the writer’s calculations :— 


Tastes I. 
Cost of Electrical Energy 
Form of Ozoniser 
per BALP. hour. kg. kg. 
Active Oxygen. 
Yarnold .......... : 175 8°56 25°68 
Otto 150 999 29°99 
Andréoli ‘ 90 15°90 47°70 
Siemens & Halske............ 20 75°00 225-00 
Theoretical Figures . 1000 1:50 4°50 
Taste LI. 
Comparative Costs of 1 kg. Active Oxygen é 
Source. Cost in pence. 
Yarnold’s Ozoniser ... 61:5 
Ozone. Otto’s Ozoniser 66°0 
Sodium Manganate.' Solution 153-0 
Ozone. Siemens & Ozoniser ......... 261-0 
The writer holds that these figures 
(1) That bleaching-powder is eal t 2 cheapest agent, 
and that for those p for which it is appli 


es good results it will not be displaced by ozone. 
(2) fiat ozone wl be a keen rival to sodium bichromate and 
sodium manganate in the manufacture of oils, fats, and 
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(3) That the extended application of ozone for 
at present obtained by atmospheric in suancoe-én, ayo 
instance, the purification of water, maturing of wines and 
spirits, etc.—is uncertain, and that farther trials may 
UTHOR. 


1269. Ozonisers. E. Andréoli. (Electricien, 15. 
374, 1898.)}—Andréoli’s new ozonisers consist of plane aluminiam 
plates and of aluminium pilates mae up of toothed ribbons, 
points 
surfaces of a ribbon Wiss of. ee pokes and six 
Five frame. The arrangement 
1s vertical, and the ozoniser stands over the air inlet. Laboratory 
ratus bt Sot in - cases; large batteries in rooms, whose 
| ale and éd with g or with enamelled bricks. The pointed- 
plate antas are 30 per cent. more efficient than batteries 
containing only — electrodes. A primary current of 2°45 am- 
peres at 25 volts, and a secondary at 4000 volts, give good 
results. These currents do not produce much heat, nor do Ruf 
cause oxidation of the nitrogen. The average yield is 125 oly 
of ozone per kilowatt-hour. The air arrives under press 
further particulars about circulation are not given. 


1270. Electro- of Zinc. 8. oles. (Elec- 
trician, 41. pp. 382-383, 1898.)—The author of this short article 


gives the results of some experiments he has carried out in con- 
nection with the electro-deposition of zinc. A special cell was 
constructed with a upon which zine 
was electro-deposi rom a zinc-8 te solution, various gases 
being passed over the kathode durin aa ition, such as oxygen, 
air, Rosse dioxide, coal-gas ; the chief object of the experiments 
being to throw some The etd the vexed question of the formation 
zinc deposits were obtained with coal-gas 

AUTHOR. 


1271. Electrolytic of Lead. &. Cowper-Coles. 
(Electrical Review, 42. pp. 7 e-too. 1898.)—The author reviews 
a number of processes that have been tried for the electrolytic 


refining of lead, and gives some details of the processes that have 
been worked by Keith, and Maxwell-Lyte. Avrnor, 
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1272. Practical Working of Accumulators, WL. Gebhard. 
(Zeitschr. Elestrotechn. Wien, 16. pp. 261-265 & 277-280, 
1898.)—After a brief historical introduction, the author deals 
with the improvements introduced during the past few years into 
the manufacture of the peroxide plates, the construction of the 
cell as a whole, and the management of cells. The gradual 
evolution of the modern type of Planté plate is fully considered, 
and its advantages over the pasted form of plate are pointed out. 
The pte of modern accumulators capable of giving a hi 
rate of discharge to electric traction is next considered; and 
Hanover system is instanced as a successful example of what 
be done in this direction. AH. 


1273. Insulation and Conduction. R.A. Fessenden. (Amer. 
Instit. Elect. Engin. 15. pp. 204-227, 1898.) Part I1.—This is 
mostly a statement of facts and experience with regard to insu- . 
lators. Rubber and ebonite are objectionable, because their surface 
becomes acid. It may be protected with paraffin. Glass is objec- 
tionable, because the alkali in it has a great affinity for moistare ; 
also the angle of contact zero, and 
a drop of water spreads indefinitely. Quartz fibre is invaluable, 
because the water slides off. There is no reason why a suitable 
a not be designed. Porcelain with a non-alkaline 

excellent. For insulating coils paraffin is objectionable ; its 
large coefficient of expansion strains the delicate wires. Rubber 
in contact rote. 

Manganin constautan are unsatisfactory resistance-mate- 
rials; pure lead run into glass tubes and kept in water has been 
adopted for standard resistances. Paraffin is best for condensers, 
and will stand 500,000 volte per inch. 

Homogeneity in a dielectric is essential to volt-resistance. Thus, — 
introducing a plate of glsss into an air dielectric which is on the 
—- rupture under a high voltage alternating will precipitate 

rupture. 

The specific inductive ity of oils may be reduced by expelling 
all the Silk be used in induction-coils where 
had. The author considers that J. 

very of the greatly increased dielectric strength of air with — 
increased pressure should be used’for cable-work. Thus air at 
90 lbs. per sq. inch is equal to good rubber. Ice as a dielectric 
for cables is also suggested. Armatures may be insulated with 
asbestos string soaked in silicate of soda. 
- Insulation may be applied to cloth as a backing, but water cree 
in at the and where the little tubes of cellulose a 
Similarly with impregnated cloth (using, say, varnish dissolved in = 
alcohol) the material in the tubes becomes filtered free of the gum, s 
and will not be protected from water, which will be sucked up by 


= 
“6 
GENERAL L ENGINEERING. 
ye 
‘ ary 
yh 
as 
he 
» x 
oa 
4 
4 
4 
an 
4 
> 
é 
aa as 
* 
ag 
ai 
bs 
a 
re 
MG 
* 


672 SCIENCE ABSTRACTS, 


the tubes. * For im ion no substance may be used dissolved in 
another substance. Few substances which melt are elastic: there 
is valuable exception, viz. imitate, commonly called nite. It 


mixes with . Linseed oil has the advantage o nga 
on drying, filling the pores of any cellulose it may be 
upon. No dead drier must be used with it, and for armatures pure 


raw oil is best. Time is gained by the employment of borate of 
manganese as a drier. re linseed oil is boiled at about 200° 
for several hours with 4°*/, of borate of manganese till it begins to 
thicken. It always remains sticky. 

A useful soldering-fluid is obtained by dissolving rosin in strong 
ammonia and using the soap as flux. An alarm against over- 
heating can be made by imbedding a spring and contact in carnauba 
wax. The wax remains solid up to the danger-point, and suddenly 


melts. 


1274. Chapman Pressure Regulator. (Amer. Electn. 10. pp. 226, 
227, 1898.)—This regulator comprises a séries of 
to be inserted or removed from the field-magnet circuit of the 
generator to be regulated. These coils are connected to a series 
of copper segments placed in a horizontal row and having a con- 
tact-alider to move over their surface. The contact- 
slider is o by being mechanically connected to the moving 
core of the working solenoid, which consists of two differentially- 
wound coils p on the ends of a horizontally arranged brass 
tube closed at each end. Inside the tube is fitted a soft iron 
pl , to the centre portion of which is attached a rod ee | 
out slot im the middle part of the tube, 
having the contact-slider secured to it. The motion of the plunger 
is damped by filling the spaces at the ends of the tube with oil 
and connecting these ends oe a small pipe paring. 6 valve in 
it so as to regulate the flow of oil. The action of the differentially- 
wound coils on the iron core is controlled by a small auxiliary 
solenoid, which causes an arm to oscillate in one direction or the 
other and close the circuit of one or the other of the said coils. 
This auxiliary solenoid can be shunt-wound, “ compound-wound ” 
to regulate for constant potential at a distant point on the line, or 
series-wound for constant current. It will work to 1 per cent. 
with continuous currents and 4 per cent. with alternating currents. 
It is made by the Belknap Motor Co., of Portland, re 

K. F. 


1275. Liquid Resistances, G.Dary. (Electricien, 15. pp. 273- 
275, 1898,)—This paper discusses the advantages and disadvantages 
f es, resistances with acid and alkaline electrolytes, and 
describes some experiments made in Baltimore, U.8.A., with a 
resistance consisting of two cylinders of galvanised iron mounted 
concentrically on a vertically-adjustable frame and cut off obliquely 
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linders are immersed, the current passing from 
ag C. K. F, 


6. Electric Revolution-Indicator. G.Dary. (Llectricien, 15. 
2-293, 1898.)—This indicator, devine by Cadiou, serves 
te each revolution made by the propeller-shaft of a vessel 
the direction of rotation. For this purpose, it comprises 
pivotally supported at or near its centre, and normally held 

midway between two contacts by. means of springs, 


THe 


contacts and, by suitable connections with the 
lighting circuits of the vessel, to intermittently illuminate one or 

rotation. By counting the number of 
gat _— unit time, the speed of the shaft can determined 

intermittent illumination is transferred from one lam 

to the other, it can be seen that the engines have been rev 
It has been found to work satisfactorily, during six: months’ trial, 
up to 110 revolutions per minute, on board the ‘Condor.’ C.K. F, 


1277. Electric Heater. (Amer. Electn. 10. pp. 228-229, 1898.) 

over alternating or “ ” projections on ci 
porcelain blocks having square central holes and threaded sic vn 
a square iron bar to prevent rotation, the wire extending 


arc of about 200° between each projection. Alor photograph 
of the core is given in the original paper. 


1278. Penmarch-Eckmuhl Electric Cc. Du Riche 
- Preller. (Engin , 65. pp. 551-652, 623-626, 1898.)—In 
this article the author ibes, first, the site of the new light- 
63 metres high), and the buildings 
adjacent thereto. The two engines for driving the dynamos and 
air-compressor are of the semi-portable Rouffet type, and each 
develop 12 effective H.P. They are provided with Monin’s 
condenser, which consists of a system of metallic pipes surmounting 
the engines and permitting 75°/, of the vaporised water 
recovered (see ‘ Engineering,’ July 7th, 1893, p. 10). The wee 
drive the two alternators, and the air-com pressor by belting, and 
through the same countershaft. The air-compressor is of the 
Genty type, and supplies air through accumulators to a syren. 

The alternators were design a Prof. Blondel, and are made 
with two-phase winding so as eye be capable of feeding two separate 
arc-lights in such a manner that the lighting or extinction of one 
light cannot affect the other, The alternators are each of 2:2 kilo- 
watts, run at 810 to 820 revolutions per minute, have 8 poles, the 
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resistance of each circuit is 0-213 ohm, and the intensity of the 
field 4000 0.6.8. units. They are excited by small continuous- 
current machines whose armatures are wound on the alternator 
shafts. The main feature of the plant is the double optical 
apparatus, in which two complete arc lamps and optical systems 
are placed side by side. This was adopted since it has been found 
that, after a certain point is ed, the ratio of increase of 
luminous er in single apparatus is much smaller than the 
corresponding increase of electrical energy: thus a twin ao. 
at 50 amperes in each lamp will be more economical, and will at 
the same time give more in 
single a at 100 amperes. e twin 4-panel apparatus 

6 dioptric and 10 catadioptric elements to each 
panel, with a focal length of 300 millimetres. The twin apparatus, 
weighing about 2 tons, is mounted on a platform revolving on the 
same shaft, to which is fixed a drum revolving in a mercury bath. 
On testing the apparatus, the following results were obtained :— 


Minimum Maximum Mean 

Candles. Candles. Candles. 
10 mm. carbons ......... 20x 10° 26°6 x 10° 232 x 10° 
30 x 10° 40 35 x10° 


_ By comparison the luminous er of the La Héve single 
apparatus (see ‘Engineering,’ July 14th, 1893, p. 41) is as fol- 
lows :— 


Minimum Maximum Mean 
Candles. Oandles. Candles. 
10 mm. carbons ......... 9x1 12x10 105 x10° 
13°5 x 10° 18x 10° 15°75 x 10° 
17°25 x 10° 23 x 10° 20°15 x 10° 


Thus the compound beam of the twin apparatus, with 16 mm. 
carbons at 50 amperes in each arc, has a mean luminous power of 
35 x 10° candles, whilst the La Héve single apparatus gives, with 
23 mm. carbons at 100 amperes in single arc, a mean luminous 

Two 2-page plates of drawings of the lighthouse buildings and 
plant are given with the original paper. C. K. F. 


1279. Electric Capstans. E. Sartiaux. Electr. 15. 


shaft of a series-wound 8-pole motor, mounted on a gg 
» 80 


that it can be reversed for inspection or cleaning. The second 
arrangement is similar to the first, except that the motor-shaft is 
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a pp. 459-469, 1898.)}—This paper gives a description, with clear a 
: drawings, of electric capstane in use on La Compagnie du Chemin ; 
yl de Fer du Nord, and comprise (1 a capstan proper for haulage ; 2 
(2) a direct-acting capstan for the rotation of turntables and : 
Re 
wees ; (3) a geared capstan for actuating a number of 
turntables or a apparatus, as desired. In the first of these % 
ments the drum or head is mounted directly on the Z 
‘Sa 
M 


GENERAL ELECTRICAL ENGINEERING, 675 


vided with a wheel driving the turntable or swingi 
is connected thereto through a frietion-clutch, the sections 
of which are held in engagement with each other by means of a 
spiral spring, this arrangement allowing the motor to wy A 
ually, even when the motion of the turntable or bridge . 
suddenly arrested. In the third arrangement the motor-shaft is 
provided at its u end with s hauling-drum or head, and also 


1280. Electric Elevators. W. C. C. Hawtayne. (Elect. 
Engin. 21. pp. 693-697, 1898.)—This paper, after briefly sketchi 
the development of the electric elevator, gives full descriptions 
several types of the Otis elevator, with starting, sto ping, and 
safety devices, and also of the electric elevators made essrs. 
Waygood & Co., Messrs. Easton, Anderson & Goolden, and the 
Sprague Electric Company. O. K. F. 


1281. Communication between Railway-trains in Motion, J. 

Jr. (Electricien, 15. pp. 293-295, 1898.)}—The author 

describes briefly the systems of communicating between trains in 

motion devi Alexandre Lefévre (see ‘ Revue ey, de 

Pélectricité,’ 5th ch, 1897), Messrs. Royse Bros. (see |’Elec- 
tricien, 20th November, 1897, p. 336), and an American 

described in l’Electricien, p. 71, 1st vol. 1898. O. K. F. 


1282. Combustion and High- ression Motors. A. Wits. 
Sarge ee Rendus, 126. pp. 957-959, 1898.)—Explosion motors 
had almost caused combustion motors (Siemens, Brayton, Simons, 
Crowe, Foulis, Gardie, etc.) to be forgotten; but Diesel has 
recalled attention to their efficiency. author refers to his 

per in Ann. de Ohim. et de Phys. vol. 30. 1883, in which | 
wate The secret of Diesel’s success is that 
he has secured high compressions ; these being attained the classical 
cycle without modifications will provide equal efficiencies. A.D. 


2 

| with a gear-wheel which gears with t pinions a 
¥ connected to sprocket-wheels by means of friction-clutches o oe. 
3 by electro-magnets, the said sprocket-wheels driving turntables or a 
through chains. The motors are driven from ac- 
cum rs, a kilowatt-hour costing about 0-2 f. (1°9d.), the cost 
: of each operation of a capstan varying between 0-004 and 0-005 f. 2 
q The first type costes 5500 f. (£220), the second 6500 f. (£260), a 
4 and the third 9000 f. (£360); this comprises the switches and ik 
; conductors. The supply is at 100-110 volts, the normal current 3 
—. varies from 30-35 aoe for a pull on the cord of 400 kilos, and Be 
4 70-75 amperes for 1 kilos ; the motor-shaft making 12-16 revs. a 
be per min. The descriptions are full, and are supplemented by a a 
number of clear drawings and curves. C. K. F. 
a 
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DYNAMOS, MOTORS, AND TRANSFORMERS. 


1283. Paralleling of Alternators, G. Prisch. (Zeitechr. 
Elektrotechn. Wien, 16. pp. 227-228, 1898.)—Referring to 
Sahulka’s article (see Abstract No. 861) on this subject, the author 


states that the method illustrated in the accom — 
the ‘Vienne tential station since 1808, has 
given very satisfactory results. B, and B, are the main bus-bars, 
forming an artificial load, and to the fine-wire winding W, of 


alternator output. A. 


article on t rmance single-phase motors worki 

the Worcester supply mains. The maximum load on the station 
is 330 kilowatts, of this 120 kilowatts are supplied by means 


H. 
1284, Single-Phase Alternating Current Motors. 
on 
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synchronising transformer whose other winding may be con- 
x nected, through a variable resistance VR, to the of 5 
other transf b inding W, i he mai 
e. an ormer whose primary winding W, is across the main Z 
| bus-bars. The alternator having been run up to full speed, it is 
% connected across the auxiliary bars, and is then, by suitably 
3 adjusting the artificial load and exciting current, into ; 
i. approximate eq of phase and P.D. with the mains (the usual 2 
: lamp-signal method bemg employed for this purpose). The x 
F: secondaries of the s transformers are then and 4 
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current is at 2000 volts at a frequency of 100 cycles per 
second, is distribated at 100 volts. motors driven from 
the station 100 H.P.: of these some are synchronous 
and some induction motors made by the Oerlikon Company and 
the Davies Motor Company. Little difficulty is ex- 


perienced in the regulation of the plant unless a motor is sudde 
switched on during a period of light station-load. During peri 


of light load it is found to supply current for motive 
at 14d. per unit. en motors are run during periods of 


Not exceeding 1000 unite per quarter, 3d. per unit. 

Over 2000, not exceeding 5000 units per quarter, 2d. per unit. 
Over 5000 units per quarter, 14d. per unit. 


And for motors which do not use as many units as a one-hour’s 
daily use of their maximum demand, 6d. per unit. 

The power-factor of the Worcester plant varies from 0°5, when 
the Loed is light and composed chiefly of motors, to 0°98, when the 
load is chiefly incandescent lamps. e efficiencies of the motors’ 
vary from 75 to 84 per cent. according to their sizes. If the load 
of an alternating-current station consists partly of motors, the 
alternators should have no iron in their armatures, o i 
motors. W. G. R. 


1285. Induction Motors with Large Starting Pag ie M. Déri. 
(Zeitschr. Elektrotechn. Wien, 16. pp. 285-290, 1898.)—After a 
brief sketch of the theory of induction-motors, the author explains 
a neat graphical method of obtaining the torque-speed curve of 
such motors. He then proceeds to consider the one weak point of 

i iency induction-motors, viz. their small starting torque. 
In starting against a load it becomes necessary to introduce resist- 
ances into the armature circuit ; these are gradually cut out as the 
motor gains speed. The usual methods of accomplishing this result 
cannot be considered quite satisfactory, as they involve considerable 
complications. The author has solved the problem in an exceedingly 
ingenious manner. Briefly stated, the method consists in halving 
the number of poles in the motor-field at starting, and when the 
motor has run up to about its normal speed, changing the field- 
connections (by a single movement of a suitable switch) so as to 
epee the normal number of poles. To explain the principle of 

_ his method, the author considers the simple case of a hou poly- 
phase motor. Fig. 1 represents a group of 4 conductors forming 
one element of the induced winding. It will be readily seen that 
if such a winding is subjected to the inductive action of a 2-pole 
field, there will be no resultant E.M.F. in any position. Let now 
a cross-connection be introduced, as in fig. 2. The effect of this 
is to transform the group of 4 conductors into what is practically 
a single closed loop consisting of 2 parallel branches. With a 
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in the conductors, and a torque 
be produced. By ing the cross-connection of sufficiently 

high resistance, the starting torque may be made very large. When 

the motor has run up to speed, the field-connections are altered so 


Fig. 1. | Fig. 2. 


N 


~ 


| 
‘ 
‘ ' 


as to uce a 4-pole field, as in fig.3. The effect of this change 
is hed mers parallel arrangement of the conductors to a series 
one, and to com arrest the current in the cross-connector. The 
latter, in fact, takes no part in the action of the motor when running 
under normal conditions. The advantages claimed by the author 
for this method are: a simple form of induced winding, requiring 
no high insulation, and entire absence of collecting-rings, 
rheostats, and multiple-contact starting switches.—The principle 
of the method is equally applicable to single-phase induction 
motors; but the ents are then more complicated, a 
commutator and brushes being required at starting. 
describes two different designs for a 4-pole single-phase motor. 
A. H. 


1286, Transformer with Variable Ratio 
(Blekt. Bunds. 15. pp. 177-178, 1898.)—The of thi 
recently patented + A. Nicolaysen, is to secure constancy of 
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PD. with variable secondary current, 
(in an automatic manner) for the cuaennavae in lf 


to it. The mode.of action will be evident 
from the subjoined sketch. A. H. 


1287. Regulating Transformers, G. W. Meyer. (Elekt. 
Runds. 15. pp. 192-195, 1898.)—The author briefly refers to the 
various devices, such as those due to Stillwell and pp, for main- 
taining a constant P.D. at the feeding-points of alternate-current 
networks. He then describes an arrangement of his own, which 
erg differs from those hitherto proposed in that the secondary 

ting transformer is connected across the 
not The device is illustrated 
pints 1. It will be seen that two auxiliary mains are required, of 


Fig. 1. Fig. 2. 


Fig. 3. 
sufficient cross section to carry the maximum “ equalising ” current. 
Fig. 2 shows an application of the same principle to the problem of 
maintaining equality of P.D. between any two 


feeding-points of a 
network; while fig. 3 shows how such an “ iain trans- 
former may be a to a 3-wire network. A. H. 
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POWER DISTRIBUTION, TRACTION, AND 
LIGHTING. 


1288. 200-Volt and Alternating Current Systems. G. D. 
Shepardson. (Amer. Electn. 10. pp. 249-251, 1898.)—The 
first part of this article deals with the saving of copper in the line 
when high vo are used for transmission of ical energy. 
The following table is arrived at by calculation :— 


Wire for delivering 10,000 watts 1000 feet at 10 per cent. lose. 


Weight of Wire, in Ibs. 


Volts 
delivered. Size Wire. 
| Bare. Weatherproof. 
100 0000 1240 1460 


110 000 1014 1176 
120 00 804 952 
220 4 252 320 
1100 18 10 22 
1100 10 63 102 


n between the 220- and the 110- 
volt system. Forty-six arguments are advanced in favour of the 
220-volt system and twenty-nine against it; but, as the author 
says, many of them are matters of opinion and depend often upon 
The author advocates the use of alternating-current high-tension 
systems where the distance from the generating station to the 
centre of distribution is appreciable. a plant with 60-kilowatt 
machine about 3600 feet from the centre of distribution, the tender 
for alternating-current system was $5100, while that for 220-volt 
was $5742 with belted generator, and $6242 with direct-connected 


generator. W.G. RB. 
1289. Prevention of I tions to Electricity Supply. lL. 
Andrews. Cinetit Elect. in. Journ. 27. pp. 487-523, 


1898.)}—The author of this paper contends that the indiscriminate 
use of fusible cut-outs is almost entirely responsible for the still 
existing popular belief that electricity supply is unreliable. Whilst 
admitting that a certain number of safety devices are necessary, 
he considers that these, and all other mechanical connections in an 
electric circuit, should be reduced to a minimum. Particular 
attention is drawn to the uselessness of fuses between primary or 
secondary generators and the bus-bars they supply, since it almost 
invariably happens that when a generator does fail the fuses of the 
healthy generators are blown before those of the faulty one. It is 
recommended that these fuses should be replaced by discriminating 
cut-outs—that is to say, by cut-outs that will not be operated by 
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any amount of current supplied from the generator to the bus-bars, 
but that will disconnect a failing generator from the rest of the 
system immediately it attempts to rob current from the other 
generators, Cut-outs that have been designed especially for this 
purpose are illustrated and described. is shown that these 
special cut-outs are able to discriminate between a generator and 
a motor current, even when used for alternate-current work, in 
spite of the fact that the direction of the current in this case 
is normally constantly being reversed. Great attention has been 
paid to the mechanical of these cut-outs, to ensure absolute 
can y cause them to operate; on other hand, a very 

A novel system of Electricity Distribution is also described. This 
consists of a number of substations or feeding-points connected 
together in such a manner that each point is fed by two or more 
feeders. Discriminating cut-outs are inserted in series with each 
feeder at the substation end, and these, in conjunction with fuses 
at the generati ion end, operate to automatically disconnect 
any feeder in event of its becoming short-circuited. It is 
shown to be possible by this arrangement to short-circuit any 
UTHOR 


1290. Halifax Electric Tramway. (Electrician, 41. pp. 349-354, 
1898,)—An illustrated account is given of this ert at system, 
where the traction has been — a 2000-volt 
alternating-current lighting system. A 1 . tramway gene- 
rator is rope-coupled to 8 100 kw. E.0.C, alternator as a motor 

. Running off the cells it can supply the day lighting- 

or off the alternating bus-bars as a synchronous motor it can 
supply the tramway. Separate cells are used for exciting purposes. 
The tramway battery contains 270 63-plate chloride and has 
a capacity of 200 amperes for six hours. There are now ten 
44 cars running over four miles of track, mostly on a 
ient of 1 in 18. Besides hand-brakes and electric bestia, 
there is a pair of slipper brakes consisting of wood blocks which 
are forced down on to the rails between the leading and trailing 
wheels, The Electric Light Committee provide plant and lay 
feeders, charging the Tramways Committee 2d. per unit for power, 
this charge including interest and sinking-fund. E. H. C.-H. 


1291. Paris Electric Tramways. RB. T. Collins. (Elect. 
Engin. 21. pp. 486-488, 1898.)—This article forms part of a 
contribution to the Contract Journal. The author gives an account 
of the line working on the accumulator and mixed systems. Also 
of the line from the Place de la République to Roumainville, 


working on the Olaret Vuilleumier s tact system. The 

article concludes with a comparison of the cost of steam and 

electric tramway traction. _ W. O. 
VOL, I, 
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1292. Earth Returns for Electric . HP. Parshall. 
(Instit. Elect. Engin. Journ. 27. pp. , 1898.)—A series of 
tests were undertaken in order to determine the conductance of 


the return system of electric tramways, consisting of rails laid on 

a concrete bed in the usual way, and in order to locate definitely 

pr resistance. The following is a summary 
tests :-— 


chemical com 


(2) Determination of the resistance of the j 
(3) Determination of the relative cond y of the track- 
rails and the earth. 
Referring to No. 1, namely, s resistance of steel rails, 
a table is given which shows variation of resistance with 
chemical composition. . Generally speaking, resistance varies with 
the amount of carbon and The resistance of steel 
rails, as manufactured at the present time in England, is about 
eleven times that of copper at 20°C., the following being the 

chemical composition :— 


Referring to No. 2, i. ¢. determination of the resistance of the 
joints, the resistance of the rail-joints is made up of the resistance 
due to the gathering of the current towards points of contact 
of bond and fishplate, r with the resistance of contact of 
the fishplate an bond. a 76-lb. 
a fishplate 20” long, using Chicago bo ° copper, 
the following is a statement of various elements of conductance in 


the joints :— 
One 30” ne bond. 0000 B. & 8. 
Two 30" bonds. 0000 B.& 8. -0000515 19400 
Fishplates and one bond ....... ... 000046 21800 
Fishplates and two bonds .......... 0000817 31500 


30’ lengths, is as follows :— 


Resistance per mile of 76-lb. rail, == ‘0615 
With fishplates and without bonds, = °076 

With fishplates and one bond,as above, = ‘0696 
With fishplates and two bonds, as above, = *0671 


The efficiency of the different bonds was also determined, and a 
table given showing a comparison between Chicago bonds, Crown 
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POWER AND LIGHTING, 683 
bonds, Columbia bonds, and Plastic bonds. Therelative efficiency 
of different methods of jointing the rails is also discussed ; and the 
electric vane Se and the cast weld joint is compared with 
an ordinary fishplate joint. 

Referring to No, 3, i.¢. determination of the relative con- 
ductivity of the track-rails and the earth, tests were made by 
means of the potentiometer method, and also by inserting an 
ammeter in the rails at different sections on the line, to determine 
the amount of stray current at different distances from the source 
of supply. Generally speaking, it is found that a third of the whole 
current put into the rail at one end strayed into the earth, returni 
again into the rail and concentrating towards the point at which 
the current was drawn out of the rail, so that the voltage drop 
measured between the near and distant ends of the rails was only 
about two-thirds of what it would have been had the currents been 
wholly in therail. The influence of this upon electrolysis of water- 
pipes and gas-pipes is discussed, It was also proved that the 
conductivity of the earth is so large compared with the conductivity 
of a system of water-pipes and gas-pipes in the earth, that the pipes 
themselves take but a small proportion of the total stray currents. 

AUTHOR, 


1293. Rail Bonding. HI. C. Chase. (Street Rly. Journ. 14, 
P 224, 1898.)—This paper is an abstract of one read before the 
exas Street Railway Association. The author draws attention to 
the ie waste of electric energy caused by imperfect bonding. 
The Houston Electric Street Railway Company has obtained good 
results with No, 0 tinned copper wire and 19-32 in. a tc 


1294. Life yey or D. D. Willis. (Street Bly. Journ. 

14, pp. 225-226, 1898.)—This is an abstract of a paper read 
before the Texas Street Railway Association. At San Antonio 
cedar sleepers have been found in perfect condition after 20 years. 
In a moist climate cypress lasts as well as cedar, but in a dry 
climate they are no better than sap-pine. Heart-pine lasts from 
5 to 8 years, cedar from 25 to 30 years. Heart-pine would probably 
last well if treated with carbolinum (or O.A. wood-preserver). 
The author’s experience relates to such conditions as are found in 
Texas. W. R. O. 


1295. Oscillation of Oars. J. Hi. Brill. (Street Rly. Journ. 
14. p. 226, 1898,)— author discusses the oscillation of cars, 
and opposes the theory put forward by a previous writer in the 
‘ Street Railway Journal’ (see Abstract No. 721). Soft journal- 
springs should be avoided, thus diminishing the oscillation by 
causing the body to oscillate upon the longer provided 7. 
body-springs. W. B.C. 
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1206. Patton Motor Tram-Oar. (Street Rly. Journ. 14. p. 226, 
1898.)—Figures are given relating to the test of a Patton car 
which was run 274-1 miles on the Great Western Railway (U.S.A.). 
The time = in ove this distance, omitting stops, was 
gasoline at 5 cents (24d.) per gallon, 

fuel to “to cent (0°53d.) per car mile, or 
W. BO 


1297. Tram-car for Mived Traction, ( . 85, 
1898.)—Brief description of the new Be y 
are carried on Brill bogie-tracks, so constructed that 80°/, of the 
weight is supported by the two driving-wheels. W. BR. O. 


1298. Elieson-Naylor Controller. (Elect. Rev. 43. pp. 149-150, 
1898.)}—Simplicity, ease, and reliability of contact are claimed for 
this controller, which is intended for any electrically propelled 
vehicle. By the addition of an auxiliary switch operated by 
depressing the controller handle, the circuit can be made or broken 
at any moment, thus reducing the time necessary to start or stop 
the vehicle. A simple foot-switch is also illustrated, intended for 
reversing the motor or for an electtic brake. E. H. 0.-H. 


1299. Electric Lighting of FP. A. Newington. 
(Elect. Engin. 22. pp. 41-43, 1898.)— 
the Incorporated Association of Municipal and Engineers 


at am The Edinburgh Electric plant is era. Be of sup- 


plying 26 current and 468 kilowatts alternating 
The following details of the financial results are of 
— 
Price per Unit. 
1895-6 ...... 6d. per unit. unit. 
1896-7 ...... 5d, 
1897-8 ...... ” ” 
1898-9 ...... » ” 142. 
Units sold each year. 
Private lighting 744 1 052,570 1,973,315 
18,914 ; 47. 
Public lighting ......... 831,043 621 884,660 
901,701 1,721,573 2,894,629 
Capital expenditure, £282,000 
Year, Net Profit, 


£3874 
G. RB. 
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TELEGRAPHY AND TELEPHONY. 


1300. Selector System of Oirowite, J. Voisenat. (LEcl. Electr. 
15, pp. 393-400, 1898.)—This is a m for operating any one 
of a series of local circuits on a line, independently of the 
others. Each local circuit is controlled by a rotary electromagnetic 
switch, designed to rotate by steps as dots and dashes are received © 
from line. To each switch corresponds a certain sequence of dots 
and dashes; if this particular sequence is « peceived,” the switch 
actuates the local circuit ; but for any other sequence the switch 
has no effect on the local circuit. “The sendin g arrangement on 
the line-circuit is “ automatic ;” the woes dots and dashes 
are represented by teeth in the edges discs, an sig 
which can be brought into der, eal ue te the parti 
circuit to be operated. Asa matter of detail, 


the ” apparatus, corresponding to each local circuit 
to that signals dots and 


1301, Hertzian Telegraphy : Receiver. E, Ducretet. (Comptes 
Rendus, 126. pp. 1266-1268, 1898. with drawing, 
of apparatus made to act automatically, the paper when 
the waves come and when the and 
recording the message in and shorts. A. D. 


1302, Hertzian T. . G. Goisot. (Kel. Electr. 15. 
pp. 370-371, 1008) of the early work done by 
| A. D. 


this department. 
in. N. Y. 25. pp. 417-424, 1898.)—Describes the new 


system of the Bell Telep Co, of Miscourl Underground 
cables have been substituted for overhead wires. The Western 
Electric Oo.’s common battery system replaces the Law system of 
commu reviously in use. The equi t of the switch- 
board for 4000 The article describes in detail the 
various features of a modern oe exchange. J. E. K. 


1304, Telephone Exchange Lines. Lines. P, Hina. (Kel. Elect. 15. 
pp. 103-107, 1898.)—When the overhead wires of a telephone 
exchange system m become congested, the further increase is usually 
2: owe met by run cables to distributing points, whence the sub- 
bisa short overhead wires. The resulting lines 

cela eens irect course, and a formula is suggested for 
the frequency of distributing points so as to limit 

the increase in the line distance. An illustration of the method 
is given as applied to the town of Marseilles. J. EK. 


‘ 
vi 
aN 
* 
‘ 
e 
~w 
4 
> 
oe} 
¥ 
4 
5 
Ww 
4 
of 
LF 
TS 
~ 
4 
id 
> 
A 
4 
4 
AM 
ay» 
‘ 
+n 
ai 
> 
+ 
< 
G 
is 
4 
* 
2) 
‘ 
>. 
ra 
t 
sa 
vat 
ae 
~ 
> 


better insulation, more iron can be got in the same 


23 
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1305. Temporary Switchboard. (lect. World, 31. p. 468, 
a as the John Exchange in York. E 
- Pending erection of the permanent iple switchboard of the F 
ag Common Battery type, the Exchange has fitted with a board 3 
3 of the divided type. Each + caged before her 4 
& and drops of her own and is not, as i | 
3 boards, within reach of the spring of all the , 
a answering operator ask a trunk § 
completed by the trunk operator. On completion 
F nent plant this temporary switchboard will be ; 
= board in any exchange where it may ¥ 
quickly a new equipment. 
1306. Inductance in W. Moen. ( 
g pp. 502-504, 539-540, 1898.)—The author describes a 
5 inductance of a circuit are known. The induction-coils used 3 
- telephones are not of the closed magnetic cireuit q 
. primary current of a telephone induction-cail is a 
not alternating, 90 that the inductances of such evils sro single” 
A current inductances, and it is necessary to use coils with ; sid 
magnetic circuits having but little residual magnetism. The 
& sheathing of indicators and transformers acts in way similar - 
to a short-cireuited secondary circuit. The cores of 
x act'as secondary circuits in the same way as an iron 4 
4 cores of iron wires oxi on the surface. A more efficient core 2 
& can be made by winding iron-foil up in s coil with paper between : 
= each turn. A transformer can be similarly made. Apart from 2 a 
J.B. K. 
4 


